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INTRODUCTION

The term chemical weapons usually includes the toxic chemical
agentsI used "in combat and the means by which such. agents arc disseminated,
These means include chemical aerial bombs, aerial spraying devices, guided
and free missiles containinc' rhe•ral an.ts, .- r .il,,c,---chcn--cal Sh-11,, eic.
The: casualty effect of chemical weapons results from the chemical agent,
which, when used in combat, can contaminate unprotected ,eople and animals.
Casualties caused by the action of chemical agents are defined as any disrup-
tion of normal life activities in an organism ranging from temporary irritation
of the eyes or respiratory tract, to serious or fatal injuries.

Chemical agents can be used for combat purposes in a liquid or
solid state. Some of the liquid chemical agents are distinguished by their
higher viscosity and are c;.11rl -',,•1 •,is conv-ountis

Chemical agents are converted from a liquid or solid state t0 a
"combat" state after their -. Jease from aerial chemical bombs or artillery
chemic"l shell, or after being sprayed or disseminated as blanketing films.
Liquid chemical agents are converted to vapor (gas), or fog, 2 or drops of
variout sizes when disseminated, but solid agents are converted to smoke. In
the combat state, chemical agents contaminate large volumes of air and large
areas of the ground, bringing maqs contamination to unprotected people and
animals. When these agents are employed as a vapor, or fog, or smoke, they
contaminate the air, but when they are in a liquid state,they contaminate the
ground and surrounding object.. Agents used to contaminate the ground will
gradually evaporate, and, thus, the air above the contaminated Prea will also
become contaminated. Consequently, the air also becomes contaminated in all
cases where liquid agents are used. SrnuX_;. or fog frequently settles upon the
ground (or buildings) and then gradually evaporates; the evaporation of some
agents may last for a long time.

Chemical weapons to contaminate troons were used for the first
time in World War I. Civilian populations were seldom exposed to chemical
attacks, because the combat techniques of those days did not includepossibilities

1. In Ru.sý.an,,the tzrai "toxic chemical agent (s)".is denorcd b•y' ,i,..:
OTP. \'LYAYUSHCHEE (IE) VESCHESTVO (A), or in aboreviation as. O1
(b - '," in English). Thus, the abbreviation Of. frequently appearing in the
book. interpreted in singular and plural as meaning tixi,_ chemical
agen. (s).

Z. Fog contains very small particles of liquid agent i,.. in tre air.
3. Smoke contains very small solid particles of agent tninly atomized in the air.
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1l
of a mass employ'ment of chemnical weapons deep in the enemy's rear areas.
For various reasons, which are not considered essential to the discussion,
themical weaponis were not used during World War I. This does not imply,
%oweve~r, that, if imperialists start the next war, they will renounce the
employment of chemical weapons. After World War 11, certain imperialistic
governnienta lnt Onl"t CO%;- 1.A ýW J-e Ii Ch cruical weapons,

but also uised themr in their aggrcasive w.výr agains~thepeace loving Korean
nation.

The Soviet Ui~ion as a defender of the cause of peace, which is
supported by foreign policy, still stands for peace~l. coe.-istence amoncg all
governments, for reduction of armaments art! Armed Forces i- the entire world,
and for the rrohibition of all types of weapons of mass destruction. Neverthe-
less, the Soviet people do not forget that the imperialists are preparing a nlew
war in which atomic anti -'ý.II Ito ' e'~u., l %rp

engaged in peacefld creative wcark, but they will relentlessly strengthen the
defensive power of t1heir country.

The arming of modern aircraft with chemical weapons and the
employment of drone. for air attack with explosives containing chemical agcntim,
not only expuse troops but also civilians to the danger of chemical attack. The
presently known agents are extremely toxic to humans, but none of them should
frighten anyone, who knows how to use the means available for protection
against chemical attack.

This booklet contains basic information about the means of chemical
attack that may t~hreaten our population, and information concerning measures
for civilian protection. This booklet is intended for a broad distribution to
readers, and may be used by civilian instracýýrs of DOSAAF (Volunteer Society
for Cooperation with the Army, Aviation, and Fleet) as a textbook for preparing
lecturcs and discussions.
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CHAPTER 1

TOXIC CHEMICAL AGENTS AND THEIR EMPLOYMENT

A. Toxic Chn�i�al A..-.

- - - -. � ..'�iA�b UIL £1

____ LLAZI4L1�

The ability of chemical agents to cause Qoisoning is called toxicity.

Chemical agents are divided �n�o the fo1Iowi�g 1'ur gro.up� accordiog
to their effects on organisms and the characteristics of their toxicity: cut�r�ou�
vesicants (blister agents that affect the skin and mucosa); gcneral systemic
agents (agents that a'fet-� *�. � *-1 ..A -. '�r�.�Ic ''vi'�� �'v�'� 1
IZIaI. � LflC eyes and upper respiratory tract); ano .�aphyxiants (agents Lhat

afiect the lungs).

The above grouping according to characteristic effects upon
organisms is conditional, because many agents can cause simultaneous multiple
reactions; e. g., a cutaneous-vesicant reaction and a general toxic reaction, or
an asphyxiant reaction and an irritant reaction, etc. Each agent has an inherent
and most typical action, however, which is followcd by a unique specific
reaction. The above grouping permits the establishment of approximate
classifications of known agents.

Chemical agents can contaminate unprotected individuals in the
following manner: through the skin, after drops or a spray. have touched the
skin; after a person has made contact wi�i l.errain or with the objects contain-
mated by an agent; by inhaling air contaminated by toxic agents; through the
.ivi:os� of the cyelids, cornea, and corijunctiva of the eyes, and through the
inucosa of the nosc and throat, upon contact with a liquid or solid form of an
agent, anti when a pe�snn stays too long in an atmosphere contaminated by
toxic vapor, fog, or smoke, and through the digestive organs, after poisoned

food or water has been consumed. IThe action of an agent may be general or local, in LW.th'� agent �'�orbed into tht blood through th� skin, or �hrc�ugh the r.v::.-
� organs, spreads through the entire c.rganism and disrupts the
activiu�: of many organs. During local reaction only that part of the organism
that cor�-i..� into direct contact with the agent becomes conh�rninat�.d. (If a lucal
rt�actior� develoos complications, a gen�al �..��n±r.g of ti�.- c��anisn� may follow.)

1. Lacrimatorb.

5
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In most cases the ac-ion on the human organism is instaintaneous.
There are agents, howvever, whose toxic signs do not appear for several hours
(V to 12 and more) after entry into an organism. Stch agents have a. period of
latent action, during which their toxic effects do not appear..

2. Cumbat Persistency of Chentfcal Agns

The timc d%.rn w-.'"1h ageait& .~d1 atlst '10r ioxdciv.~ in the air or on
the ground is called the combat persistency of the agenit.

Comnbat persistency depends upor the physical and cherricAd
characteristic s of the agent, upon condition' of the agent when sed in combat,
upon weath,,r conditions, and upon the topography of the locality.

Among the ^_f-.M.. -!r
persistency are boiling point, volatility, and ability to penretrate the ground and
variouq materialp.

The lower the boiling point of an agent, the faster it evaporates and
the lower its combat persistency.

The volatility of an agent is the maximumn possible quantity of
vapor in the air at a determined temperature. Volatility increases with an
Increase in air temperature. Agents with lower volatility take- longer to
evaporate. and their toxicity persists for longer petriods.

Agents that are easily absorbed by the. ground and materials leave
little residue on the ground and on those materials, asid lose their ability to
contaminate at a faster rate. z

The most suitable agents for a prolonged contamination~ of the
ground are those that possess low volatility, high boiling paivsts, and low
absorption rates into the ground and materials.

Among the chemnical properties of decisive importance to agent
persistencyr are reactivity with water, reactivity with atmospheric ox,,ien, j~d
reactivity v.1th substances on the ground, such as coverings, vegfwt~irA.-. 1,
Agents tha% d.- not react easily with these substances will continue to p.iz u
longer peiMods on the ground, vegetat~ion, various coverings, and buildings
and in welL: or in the air.

The combat persistency of %is agentL in determint. A i. lýrge -itar
by the combat conditions in which it is employed. Agent,% w.-i. Itz~e !,ýwct
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persistency are those used in the form of vapor, fog, or smoke. The agents
with the highest persistency are those in liquid form.

The meteorological factors .nfiaencing persistency of chemic-al
agents are air temrperatur,., temperature of the ground, wind, and precipita-
tion, in that order. Higher air and ground temperatures speed evaporation of
agents, which will consequently lose their contaminating power faster.

Temperature albo influences the persistency of agents in the air.
During hot summer days, the lower layers of air ho.ot up considerably, and their
density decreases more than the density of the upper, and much iooler, layers.
Consequently. ci-•vection occurs with a "h:.fting of the lowe • and upper strata of
the air. Convection tends to ca.ase rapid dispersion of agents. An invers!:.-..
phenomenon frequently occurs from sunset to sunrise because the ground cools
faster than the srr,' ... . .. .. , ...........

strata of air, and these l.Myers of air become much cooler and more densc than
the upper layers. Consequently, the lower strata of air remain stable at the
ground surf.ce for a long.r time, ad when agentsenter these layers, they retain
their persistency fox a longer time.

A substanti- influence on the persistency of an agent is also exerted
by the isotherm; i. e. , the average degree of stability of the air according to
the vertical incidence. The characteribtic of the isotherm is that, in it, the
temperature of the layer of air 20m to 30 m.frointU ground remaifiasapproxi.-
mately the same. This phenomenon is observed during murky weather, in the
summer during morning and evening hours in fair weather, and durirg winter.
"The combat persistency of an agent will be higher in the presence of an
isotherm than in the presence of a convection, but it will be iower than in the
presence of inversion.

Wind greatly influences the concentrationI of an agent in the air.
A strong wind will cause a concentration to decreane more rapidly because of
dispersion of the contAn-,inated air, and, conscquently, the agent retains it
contaminating power for a much shorter time. The evaporation of chemical
agents becomes intensified with an increase in wind velocity, which strongly

1. Conce,.4ration denotes the quantity cf agent found in one un,.t of . -s

conta•minated air. Concentrations are usually expressed in miiiigrams of
age,- per litcr of air. A conceh,:.ration of air capable of causing con-
tam.nnation is called the combat concentration. Cmri"-t c'oncentrations differ
consi-erably. They can vary from i'acLions o0 millit:.-'". to tn-4 of

milligrams of agent per liter of air, depending d1i 0A Lye ý"r agent used,

what its mission is, and by what means it is deliv.,red.
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influences the density of contamination of liquid agenti onr the ground.' An
increase in wind velocity from calm to 6 to 7.2nsec, for example, rapidly
decreases the contamination density and reduces the persistency of agents on
the ground by a sigrnificant proportion.

Precipitation, primarily rain, influenccs the concentratinn nf
agent in contaminated air, and the agent!s persistency. Rain catses particles
of toxic smoke to settle on the ground, and, thus, rapidly redices thp rn-
centration of smoke in the air. Rain intensifies the intermixing of air strata
iad causes acceleration of the dispersion of contaminated air. Moreover.
rain washes off agents that have settled on the ground. If an-agent is soluble in
water or reacts chemically with water, the influence of rain on combac pnriiisL-

ency is intensified. Only a heavy rain has, however, a practicab!. capabtlity. of
decreasing uie combat persistency of ar agent.

The 1oi6r, . - "ib vegetaLioa, a.nt the type ;# grou:..
also significantly influence upon the combat persistency of an agent. St-gna.-
tion of contaminated air may develop and last for a ling time (up to several
hours) in. narrvw and deep natural terrain features such as ravines, gorges,
gullies, etc. Inasmuch as winds do not slow through any deep natural terrain
features, the evaporation of agents that contaminate such places will be much..
slower. Thick vegetation also prolongs the contamination time of an agent in a
locality.

The evaporation of agents proceeds much faster Lrom hard rocky
terrain and fromn paved streets than : r6rn a soft soil.

Agents that have contaminated the air over populated areas, may
settle and remain in the area for a long time (un to several hours). This is
particularly true in cities that are densely built up and that have multistoried
structures, in blind alleys, in apartments, and in other places having poor air
circulation. The duration of the contaminating action of an agent would be
prolonged under these circumstances.

It can be conclu,'ed from the above that the combat persis'lency of
chemical agents is determined primarily by the physical ar,1 -. •,'i'•
characteris(..s of the agents. All agents are usually categor•'-I as uocrsistent

I. The dens;ty of contamination is the quantity of agent found (on the average)
in one un,! of a contaminated area. It is measured in grams of agent per
sqc m. Tfie combat density of contamination usually . . everr.l
decagrams per sq in.

8



or nunpersistert agents, depending on these characteristics.

Liquid agents that have- low volatility, high boiling points, low
absQrption by the ground, poor solubility in water, .,nd poor reactivity with water,
atmorspheric oxygen, and other components of air aad ground, are called per-

T,-.c coTmbat ersite~ny n•f the same agent can vary from several
hours to many days, depending upon the weathFer and the o!.,er conditions under
which it was used, The use of thickeners is another factor to be considered.

Gases and volatile liquids that possess comparatively low bcilirig
point" and that evaporate and dis'oerse quickly in the air, and agents that
readily decompose because of the effects of atraospheriz humidity and oxygen
are called non;r o'*i'"-- "--a Solid awents that are used as toxic smokes
can also be regarded as being nonpersistent. The coinbat persistencj .
agents change! by rminutes or decaminutesi it may even differ by several hours
in some I 'aces.

The persiatent agents, which are primarily intended ior direct con-
tarr.ination of people, are dispersed in the form of drops, and are also used for
contaminating the ground, buildirga. and various other objects. If persistent
agents are used in combat as a fog or vapor, they first contaminate the air,
not the ground; in this combat state they very closely resemble the nonpersistent
agents because they disperse rapidly in the air.

Nonpersistent agents are intended for the contamination of people
by contaminating the a-ir.

The characteristics of certain of the agents with which the armies

of capitalistic governments are equipped, will be discussed in the iollowing.

3. Cutaneous Vesicants.

a. Mustard.

Industrial mnustard1 is a brown oily liquir! .. , •.rneii5; ii.e garlic
or nt.. ard. It evaporates very slowly in the air. Ttq boiY-. - ,
2l',"C and 2190C. It disintegrates frequently during boili,-,
soi'..ifi-Z3 at ternperatures between 50 C and 10°C. Thus, during cold weather,

I. All agents prepared in large quantities by the cht-,i,:.l i.du,'trv are, as a
rule, chemically impire and contain certa. -. a. ox variou., additivca.
These are called industrial products.



it is used -with solutions of organic substances, Wlhich lower the temperature of
solidification. Other agents, e.g. lewisite, may also be used with these
organic stabstanies.-

Mustard dissolves with difticu'ty it, water. It is almost 1 1/2 times
heavier than water, and if drops of mustard fall into wells, they settle on the
bottom. M-ut.rd dissolves readily in keercioee, benzene, carbon tetrachloride,
and several other organic solvents. This characteristic is used in the process
of removing mustard from contaminated surfaces (mainly me tillic).

Mustard also dissolves well in fats, and: therefore, penetrates
readily through the pores of the skin, especially in places coated witli grease.
After mustard comes into contact with the human skin, its outward traces dis-
appear within several minutes and only a perception of its odor remains.

Since mustprd nentvn÷-, f,-hyirt., all y-nou.s mtn~rit. it. if
:0,;o z; "-'y .,Wevt•eed ;vy ciotmng and footwear.

Liquid mustard pe:-.trattb a medium soft soil to a depth of I cm to
2 cm in the first few hours, and su.bsequently to 8 cm to 10 cm, or even deeper.
It may even penetrate 30 cm or deeper in craters .formed by the explosion of
chemical aerial bombs. Loose snow may allow mustard to penetrate to 15 cm
to 20 cm, but icy or densely packed snow can only be penetrated to 2 cm or
3 cm.

Liquid mustard penetrates plaster and bricks I cm to 2 cm and
cr..crete up to 4 cm. Glass and rust-free metals retain mustard on their
surfaces.

It will penetrate unpahited wood t'. a depth of from 2 mm or 3 mm
to 15 mm (depending upon the type of wood). If wood is coated with an oil
paint, the mustard dissolves in the paint: and thern only penetrates to a depth
of 1 mm to 2 mm.

Mustard contaminates food to a depth of from 0. 5 cm to 5 cm; fats
and butter are completely contaminated.

Mustard disintegrates slowly in cold water, thercuzy iuL;'n "

contaminatirg r.ffects. The disintegration of mustard in tot water ,,, ..
must fastc . Thus, boiling is suggested as a method for decontaminating
many object...

10
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Contaminated grass wilts and turns yellow within approximatcly 24

.1ours.

Some strong oxidizing agents, such as calcium hypochlorit,,.
chloramine, etc.quickly disintegrate mustard and form harmless chemical
compounds. This featuze iR mied. in chemical decozntamination of objects con-

taminated by mustard and to decontaminate the ground and h~uman, and animal

skin.

Mustard is one of the most persistent agents. During summer, the
agent will retain its contaminating effecti.veness iur from several hours to dayb
in open areas, and from 3 to 5 days in forcsts or in bushy growLI. in orier to
strengthen the per:;isteticy of mustard, certain thickeners are added. In -.
viscous state, mustard retaine its contaminating effectiveness for several days
in open places. During cold weather.1it has considerably higher combat per-

sister-,, :- w;;:. \A--- -.,lci, i uL it aoes not produce contamninating ,

Thickened mustard loses its capacity to penetrate clothing and footwear.

Multiple contamination effects of a local and general type pro-
duced in an organism by mustard cause inflammation of all tissues and organs
that the agent touches. The most characteristic effect is its blistcring action.
Strong lesions appear on the skin after liquid mustard touches it.

The indications of skin contamination usually appear within 4 to 8
hours after contact with the liquid agent, because it has a period of latent action.
Mustard vapors prcoduce the ind.cations of skin contamination after 12 to 24
hours.

The first indications of cont•.rnnation are erubescence and slight
swelling (edema) of the skinwith sporadic itching.

These symptoms disappear without trace after 3 tc 4 days in mild

contaminations of the skin.

Much stronger contamination results in the appearance of small
blisters on erubescent parts of skin, and the blisterL . -
liquid. fhe blistcrs gradually grow larger, then fuse t•LX, .- ,, er
blisters. In 2 to 3 d~ays the blisters burst open, and alc.r::r ... - th
the rei -.. ;ning coverings. The ulcers dry out and heal in 20 tL 10 days. The
treatne',t of suppurative ulcers may last for 2 months or even ionger.

The symptoms of genfraJ poisnring I,, t cm:n per.. jtaneous
contamination can be observed even during the erubesc-, I. Tempera-

ture rises, nausea and, sometimes, vcmiting appear. and a suneral weakness

Ii



and depression are felt. A contaminated person grows thin rapidly, and death
may follow from a serious general poisoning.

The eyes are extremely sensitive to the'effect of mustard. Effects
from vapor appar within 2 to 4 hours after contact with the agent. In lighter
cases of contamination, a slight bursing is felt in eyes, followed by sensitivity
to light, lacrimation, erubescence oi the c--elids, and edema of mucous
membrane. All 6ymp,;oms vanish in 6 to 15 days. In more serious cases, the
eyelids swe'| considerably, the cornea becomnes cloudk. and vi. .on is impaired.
Treatment may last from I to 2 months, and the victinm usually recovers.

When liquid mdstard gets into the eyes, it may cauje ulc-ration of
the mucous membranei and cornea; individual.- may also ;ose t'-fir eyesight,
partially or completely.

The inhalation nf . -.-- ".. . .. - .. •..... ..
- ihe lirst indications of contamination by the vapors are:

irritated throat with congestion, pain during swallowing, coryza, cougzing and
hoarseness -. all appcaring in I to 12 hour;3 and becoming aggravated in I to 2
days. The sickness is rectrained in mild cases, and the symptoms disappear
gradually. In serious cases, complications such as bronchitis, empyema of the
lungs, etc, may develop.

After inhalation of a mixture of mustard vapor and fog, the first
indications o1 contamination may appear in from 10 to 15 minutes. Later
cffects appear swiftly and in more aagravated form. than those from the vapor
al-Jnc.

The first indicationsr f contamination of the gastrointestinal tract
after ingestion of liquid mustard can be noticed Ln 30 to 60 minutes. The victim
feels sharp pains in the abdomen, then nausea and vomiting appear; dysent ry
follows toward the end of the first few days. The next developments, are
inviAvement of the oral cavity, esophagus, stomach,. and duodenum, with the
symptoms of a general poisoning of the organism. Contamination of the gastro-
intestinal tract is very dangerous and is frequently fatal.

b. Distilled Mustard.

Distilled mustard is prepared from industrial mustard by di,.
tillation and ,ashing; it contains approximately 5 % of sulfurous admixtures.
The agent ;s . pale yellow oily liquid having a faint odor of garlic. It has a
much stronge. skin blistering effect than industrial mustard ar I #-I rmiore stable
ih prolonged storage. It til c~ifies at :.zrlpcrabures of abcr,' ; )(. tn ",o.



Mustard was widely used during World War I. Its combat value,
which is determined by its multiple and strong rffects upon organiana 3UI Lq ij.
considerable dejree of persistency, is very high evpn today.

c. Lewisite.

Industrial lewisite is a br.,wn, and sometimes almost black, oily
liquid. The odor of lewisite vapor, in low concentrations, resembles the odor
of geraniums. Lewisite is snore vola'le than mustard, ,;.d it can contarninate
even in wintur. The boiling point of lewisite is 1900C. Lewisite disintegrates
during boiling. It does not solidify in cold wem'tn,Pr, but thickens considerably
in temperatures of -A 5C to -20oC. It can, consequently, be us d in col,!
weather without solvents, whiLh afe iiLe.ded to lower th%.. temperature of thick-
ening. Lewisite dissolves with difficulty in water. Solvents th. t can be uAed
for washing lewisite from contaminated objects are kerosene, benzene, alcohol,
and nther ,:-*a.nic - ma-, . -L L,. 45 1l•-- 14MiVay wt.e"

Grais and leaves quickly ch•-rge to a red-yellow shading after
contact wibh lewisite.

Lewisite di:uintegrates in water faster than mustard, but the pro-
ducts of disintegration remain toxic and affect tihe skin. Calcium hypochlorite,
salts of hydrochlorite calcium, and other strong oxidizing agents rapidly
neutralize the skin-blistering effects of lewisite. The agent also disintegrates
under the influence of aqueous: solutions of caustic alkali and sodium sulfide.

Lewisite causes rust formations on metal surfaces.

Food contaminated by lewisite becomes unfit for use and must be
destroyed.

Lewisite is also a persistent agent, but its combat persistency is
lower than that of mustard. Drops of lewisite contaminate. the. ground
for a period of from 2 to 10 hours during summer and from 2 to 3 days
during winter.*

Combat persistency of this agent can be incrrased b% '.%..ruasing
its viscozity.

Lewisite falling on wooden surfaces, bricks, and concrete retains
its tox--, effects up to 24 hours during summer and -tp to 7 days in winter.

13



Lewisite manifests its multiple effects upon the human organi.in
and animals in a way similar to that of mustard, and it has many characteris.
tics in common '.th mustard. Although it has its own peculiarities, lewisite
does not have latent effect. Within several minutes after its drops touch
the skin, erubescence, burning, and pain follow. Large blisters appear in 1
to 2 days.

Lewisite is absorbed by the skin much faster than muztard, This
facilitates a faster development of general poisoning in an org.rxism, as
compared to mustard. The ulceration of the skin iu less deep than that caused
by mustard, and the ulcers heal in 20 to 30 days.

The indications of contamination appear instantly after inhdlatioan
of lewisite vapor; Congestion and burning ia Lthe nose and pharynx appear
first, and this is followed by coughing, sternutation, salivation, and a profuse
discharge fronm the nose. Lewisite vopors have immediate irritating effects

The effect on the ey,- is sudden aiud produices painful symptoms.

The inhalation of air containing high concentrations of lewisite vapor
can cause edema of the lungs, which is characteristic of aftereffects caused by
suffoaative agents.

Lewisite wan not used in combat during World War I because it was
not discovered and studied until the end of the war.

d. Nitrogen Mustard.

Industrial nitrogen mustard is a d&.k liquid having a faint odor. It
has a much lower volatility than mustard. Its boiling point IS between 230LC
and 233 0 C; it disintegrates during boiling and solidifies at -4oC. It dissolves
with difficulty in water, but readily in benzene, kerosene, and other organic
solvents.

Water disintegrates nitrogen mustard gradually, forming chemical
compounds that have no harriful effects.

Strong oxidirving agents that neutralize mustard rcact iA, th. -,
way on nitrr ,en mustard.

r::;rogen mustard is a persistent agent that produces the sarne
multiple effec'ts as mustard. A local contan-Anatimn by z.1174,e. r..:utarr3 is
somewhat less severe, but the general toxic effect i.j considl -a,.. trzager
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than that of mustard. %

The erubescence of the skin, following contamination by nitrogen
mustard drops, appears in 6 to 8 hours, and sometimes much later. Toward
the end of the first few days, skin edema develops, and subsequcntly small
blisters appear. They usually do not fuse into larger blisters, but dry and
heal in 7 to 8 days. Nitrogen mustartl vapor has a mnild effect upon human skin
and the skin of animals. When the eyes Lecome contaminated by vapor of this
agent, lacrimation and sensitivity to light develop.

The contamination effects of nitrogen mustard resemble those of
mustard in other respects.

"There are some inherent differences between nitrogen mustard and
mustard. One of these is the low temperature at which the former solidifies.

TiMIs agent was not used in combat. Large quantities of the agent
were found in Germany after World War H.

4. General Systemic Agents.

a. Tabun.

Industrial tabun is a reddish-yellow liquid with an odor resembling
that of bitter almonds. Its volatility is very close to that of mustard. The
solidification temperature of tabun is approximately -50 0 C. Tabun dissolves
"with difficulty in water and kerotene, but is readily soluble in acetone, benzene,
methyl alcohol, and dichlorethane. It sinks in water and dissolves slowly, giv-
ing off prussic acid. Disintegration of tabun proceeds much faster upon co-
action with alkali solutions.

The combat persistency of tabun is very similar to that of mustard.
Tabun can also be used in viscous formulas.

Tabun is one of the agents that produce spasmodic-paralytic
reactions. Its toxicity develops rapidly without any period of latent action.

Tabun rauses a contraction of the pupils, inte.nsi.Lnt 1
and swea* ng, and bradycardia. A brief exposure to ,erv low crc,!n- .
of tabw.t causes an impairment of vision and difficulty in breathing (approxi-

mately within 24 hours). This is followed by pain in the forehead and congestion
1.n the titorax.
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Serious ccniamination by tabun vapor Or fog is maidieisted in the
first few minutes by very difficult breathing and bradyeardia, and sometimes

/ by vomiting, diarrhea, trembling, and spasmodic con'raction of individual
muscles: this is followed later by strong convulsions of the entire body. The
convulsions last from several minutes to 2 to 3 hours; death caused by
respiratory failure and heart failure follows.

Tabun produces hardly any local skin effects, but if drops of this
agent come in contact with unprotected skin and mucosa of the eyes and mouth,
they are rapidly absorbed and causes a general poisoning of the organism;
absorption of this agent through the mucosa proceeds faster than through the
skin.

Tabun was not used in c.,-nbat.

b. Sarin.

Sarin is a colorlebs liquid of somewhat lower volatility than tabun.
As a chemically pure pruduct..Sarin has no srl. The characteristics of the
contaminating elhects of Sarin resemble'those of tabun, but Sarin is considerably
more toxic. Near the" ed of World War II, two factbries watm built in
Germany to produce Sarin.

c. Prussi. Acid (Hydrocyanic Acid).

Prussic acid is a colorless and highly volatile liquid -Withanodor like
that of bitter almonds. It boils at 260 C and solidifies at -14 0 C. It dissolves
readily in wat,tr. Prussic acid vapor is somewhat lighter than air.

Prussic acid does not affect metals and fabrics. It dissolves readily
in water,thereby losing its contamination effects. Upon interaction with caustic
alkali, prussic acid forms toxtic nonvolatile cyanide salts.

Prussic acid is a typical nonpersistent agent. Lts combat per-
sistency in summer and winter does not exceed 15 to 20 minutes.

Food is contarnitidted by this agent for only a ye-r,- .. , ,
suitable for Lje and retains its nutritive and gustable qualitie" ,fr oroper
airing.

P-ussic acid vapor is usually quickly absorbed into the blood, which
is then depri"-:d :f the opportunity to absorb oxygen and to deliver the cxygen to
tissues of ar organism. As a result, the interstitial ,,.z;-i .bt.iration
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becomes paralyzed. Contamination by prussic acid ic manifested mainly
:through the central nervous system.

After inhalation of air containing high concentrations of prussic
acid vapor, instantaneous poisoning occurs; lower concentrations of this agent
bring a delayed action. The instantaneous poisoning can cause death in several
minutes. The developments are as follows: after several breaths of air con-
taminated by this agent, the affected person faints, becnrnes unconscious,

'struggles in violent convulsions, and dies as a result of i -apiratory and heart
failure.

A delayed type of poisoning mnay de-'elor, after a conm.. rati%'ely lc.:g
time. A bitter taste appears in the rno-it., follwed by irr•'ation of the throat,
dizziness, general weakness, and a sensation of fear. If a person is expo!'d

-briefly to a low concentration of prussic acid, the symptoms quickly disappear.
With a more serious v nevo 1 -

.. ~ ti*.A utl mncý pulse, mydriasis, and dimming of consciousness, the
gait becomes staggered. the mucosa changes to light red, and a poiscned person
may faint. Later, unconsciousness and sensitivity appear and violent convul-
sions follow. The muscles become relaxed; breathing is more shallow and
infrequent and finally stops. With respiratory failure, the heart cLntinues to

,function for several minutes. This is important to remember, when first aid
is given to the victim.

Poisoning by prussic acid is usually very severe. Death follows
within mirnutes, or in I hour aftcr inhalation of this agent. If death has not
occurred within this time, a person recovers rapidly. A delayed form of
poisoning that may be fatal within several days is rare.

If poisoning has not reached , stage of respiratory paralysis and
the victim obtains first aid, complete recovery usually follows. If respiration
fails, the victim can be saved with the aid of special antidotes if the heart con-
tinues to function.

Very low concentrations of prussic acid vapor may have no effect
upon an individual even when he remains in a contaminated atmosphcre for a
long time.

Prussic acid was used during World War V.

d. Cyanogen Chloride.

Cyanogen chloride is a cono:-1en' g;a Ltdt ha- a .ininue orlor. Upon
ccoling to 13 0 C, it thickens and becomes hquidl. It ano crystalline
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mass at temperatures near -60C.

Cyanoger chloride dissolves teadily La waterý and in organic
solvcnts. Water disintegrates this agent slowly,' producing-minor toxicants:
Alkali* accelerates disintegration of cyanogen chloride.

This agent ha. effects very similar to those of the general systemic
agents Necause; its toxic reactions resemble those of prusfiCr d4 ; it also
4ausea irritation of the eyes and respiratory' tract. Cyanogen -hloride was
used in World War 1.

e. Carbon Monoxide.

Carbon monoxide is a colorless and odorless gase. It was~ not used:.
a poisoning agent. Conlt..rninatiozi by carbon monomdde is possible during fires and
detonation. of high- expl,"'n i. U*"'*' j~i1'"'rr "-' !'" ''s

because Csrbon mroaoxide forms as a result of the'incomp~lete combustion cf
organic substanc es. The content of carbon monoxide may be as, much as 70O7
among other gasps present during detonation.

Carbon monoxide does not contaminate food and water; it does not
react with metals and fabrics.

Since carbon monoxide has no irritant effectspoisoning may occur
unatiticid. When carbon monoxide is inhaled, it becomes absorbed by the blood.
where it combines firmly with the hemoglobin. The supply of oxygen to the
tistitues of an organism becomes disrupted, and oxygen starvation follows.
]Polaonmng by carbon monoxide produces a feeling of tinnitus aurium, dizziness,
headache. difficult breathing, rapid heart beat, nausea, vomiting, and weak-
ness; the fingernails and lips become bluish. A' serious poisoning causes
unconsciousness and convulsions; death, follows because of respiratory
paralysis and heart failure.

a. Adamsita.

Industrial adarnaite is a powder or a fised dark green .:'

is almost oecor'..-ss. Its boiling point is 4100C. At normal temnpera~turr-
adarnite is~ Almost nonvolatile. Upon heating, or as a result of detonation,
it form~s a Ln :ic smoke of yellowish shading. Smoke is the only combat form of
auam'?!te.
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The gentis not soluble in water and does not decoipoea i w..ter
Water cannot become contaminated by'adamsite .smoke, but if an aerial chemical
bomb containing adamnsite explodes in a small re!ser~voir, the water would be~
contaminated for a long time.

Food becomes cor~tamninated by adamasite ornly on the surface. Up-
on removal of contaminated layers, it can be eaten ag-.s Adamaite smoke
does not contaminate the ground and does not react with rnela*s and fabrics.

Adamsite causes a sharp Irritation of the respiratoi y tract. After
Z0 to 30 seconds of exposure to adam~.ite smoke. of meaiiurah~e concentration,
an individual feels a sharp pain and burning in the thorax and pain in the jaws
and frontal sinuses. This is followed by saliv~itien, coughing, sneezing, a
profuse discharge from the nose, nausea, and sozxnetimes vomnit.-rse. Ren~o%al
from exposure to adamsite snmoke bxi~gb recovery from a~e effects in I to 3
hours.

The ir4hal~""' -r 1-~~t~tn~n adera;.#. ý,mniko re-alilt~r o!I
li. L~it peiepton 01 its odor during the first few min~utes. After 5 to 10rainutes,

the effects appear, and a person is rendered unfit for work for 20 30 mninutes,
even if removed from the contaminated atmosphere.

Adamsitc was not used in combat; it was discovered in 1918.

b Diphenyichlorarsine.

Industrial products of diphenylchlora rsine appears as dirty-yellow
or bro."n crystals and have a faint odor resembling that of onions. It boils at
a temperature of approximately 330 0 C and disintegrates; it is almost non-
volatile. Diphcnylchlorarsisit! becomes sublimed during heating and changes
to smoke. It is only used in the form of smoke, which has a grayish shading.
Diplxenylchlorar sine is not soluble in water and does not decompose in it. Its
persistency and its effects on metals, fiarcics, food, fodder, and water are
the same as those of adamaite.

Diphenylc hiorar sine affects humans in the same way as does9
adamusite. but it has no latent period of action, and its aftereffects disap~pear
faster than do those of adamaite.

The agent was used in World War TI.

C. Chloroac c top'Lioaaone.

Industrial products of chloroatcetophenone look lik.. yi~ow.. brown, or
colorlf ss crystals and havc a pleasant odor resembling the odor of bl1ossoms
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of the bird cherry. It evaporates very slowly at normal cemperatures ;indr
-boils at 2460C. It becomes sublimed during heawing and ccivertc to a smoke:
Chioroacetophenone also turns to smoke after detonation.' The smoke has a
.bluish-whitc color. The agent is almost nonsoluble in water and does not
decompose in it. Food becomes slightly contaminated by chloroacetophenone

'smoke, but only on the surface. Metals and fabrics are not affected by the
smoke of this agent.

The smoke of chloroacetophenone does not contaminate the gr,.und,
but during hot weather the volatility of the agent increases to sn&;h a degree that
if its smoke particles settle on the ground and on vegetation, they evaporate
and form chloroacetophenone vapor that can produce irritant reactions for 2 to
4 days.

Chloroacetophenone dissolves slowly in water and alcohol solutions
of sodium sulfide and loses its irritant properties.

Chloroacetnphenone smoke causts sharp irritation of the eyes, burn-
ing sensations, coliL, lacrination, and blepharnspasm. In serious cases,
sensitivity to lit:it, spasmotit- closing of the eyelids, and sharp pain in the eyes

-occur. Irritation in the upper respiratory tract, rasping sensibility in the
throat, a burning sensation below the sternum, salivation, discharge from the
nasal mucosa, and co'ughing also occur. The human skin, especially when hot

-and moist, may develop a sense of itching and of mild burning, redness and
sporadic small blifters may also appear.

All these symptoms van;sh quickly after removal from contamin-
ated air or the donning of a gas mask.

Chloroacetophenone vapor affects anindwviduaJ much less severely
than its smoke. The effects of vapor are usually confined to irritation of eyes.
Solutions of chloroacetophenone with chloroform or with some other substunces
can bL used to cause prolonged contamination of the air by vapor of the agent,
after the ground has been sprayed with such solutions.

Chloroacetopherone was not used during World War I. but it was
adopted after the war by many armies of capitalistic countries.

6. Asphyiant s.

a. Phosgene.

•Phoigene is a colorless gas, 3 1/2 times he'Anr rl.' air. It has
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an unpleasant odor resembling that of fusty' hayI, or rotting fruits. Phosgenc
changes gradually to a volatile liquid under prcasure, cr when coolcd to beluw
80C. Indusvrial liquid phosgene is a yellow, or yellow-brown substance that
evaporates rapidly because of its high voltality. It dissolves with diffic0lty, in
water, and as it dissolves it formb harmless substances. It disintegrates
rapidly in al•ali.

Phosgene corrodes iron and steel slowly in the presence of
moisture, and it lowers the durability of fabrics and blea -hes them. Food
exposed to the effects ol phosgene vapor usually br-coines absolutely harmless
after airing or boiling, and is then edible. Practically speaking, phosgene does
not contaminate water.

Phosgene is a nonpersistent agent and is used as a gas. The
persistency of phosgene in open areas during summer ici estimated to last from
15 to 20 minutes, and it extends to 2 or 3 hours in stagnant places. Phosgcne's

. .... L) xicveral factors in winter.

Phosgene cont-4minates people and animals only through the res-
piratory organs. After inhalation of phosgene, an individual has a sweet
unpleasant aftertaste (especially while smoking), a hacking cough thea appears,
and some dizziness and general weakness follow. All symptoms appear in mild
form, but only when the concentration of phosgene is low. The symptoms
vanish rapidly after fresh air is breathed. The victim usually recovers within
4 to 6 hours and is unaware that a seriouz contamination occurred. Subset-
quently, violent pulmonary edema that is frequently fatal may develop.

The symptoms of serio,,: poisoning by phoagene are as follows:
difficult, accelerated, and shallow breathing; intensified coughing with a profuse
discharge of .oa-m-y-liquid sputum (freq'i"*!y mixed %vith blood); increased
pulse -,ate and temperature; headache, dizziness, pain around the sternum,
and sore throat; weakness, difficult breathiing, rapid heart beat; and bluish
color of cheeks, ears, wrists, and feet. The results of contamination depend
upor. the quantities of phosgene absorbed by the organism and. upon the physical
resistance of the organism during the period of phoL gene's latent action. The
higher the resistance, the more difficult the development of the consequences
of contamination. If dr:ath has not occurred within t0.. -2 t' ',-t~ r I
usually recovers. Recovery occurs in most cases in-20.tc;3-'..iq, hut in zn-r.
complicated cases (pneumonia or pleurisy) it may tak.' 2 noo,.,..
onnger If very high concentrations of phosgene are involvcd, tere is
practic-:lly no period of latent action, and all of the symptoms develop quickly
and vi,.,. ntly.
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Phosgene was used widely in World War I and is still retained as

one of the weapons of the armies of many capitalistic countries.

b. Diphosgene.

Diphosgene is a colorless or brown transparent liquid, with an
unpleasant odor very similar to that of phosgene. Its boiling point is 128°C; it
disintegrates when heated to the boiling point and liberates phosgene.
Diplhuagene evaporates in air rather slowly and does not solidi~. during winter.

It dissolves with difficulty in water, slowly dhsintegrating to carbsn
dioxide and hydrochloric acid. The disintegration-of diphosgene beconlec ais-
pended after several minute3 of boiling in water. Caustic alkalis, ammonia,
and sodium sulfide decontaminate this agent quickly.

=ADUU,•JsIhe vptur reacts on metals, fabrics, food, and fodder in t-.w
same way as do the vapors of phosgene, but not as strongly.

Diphosgene retains its contas,.ination effects in summ.er for 30 to
60 minutes in open air. In winter, its contamination effects in an open place
may 11ast several hours. Diphosgene is v.iporlike in its combat form, and in
some instances, foglike. Diphosgene vapor and fog usually form upon detana-
tion of chemical aerial bombs containing the agent. Vapor also develops after
evaporation of liquid diphosgene in craters formed by the explosion of chemical
aerial bombs. Liquid diphosgene can also be mixed with other agents such as
-':ustard or lcwisite, and used in aerial bombs and aerial spray devices.

Diphosgene resembles phosgene with regard to the type and
strength of the effects of contamination, but the irritant effects of diphosgekie
are manifested more sharply, especiaily on the eyes.

Diphosgjn.&ewas used extersivt!y in World War I by the German
Army; it has been adopted as one of the chemical weapons by many capitalistic
countries.

The names of chemical agents used in variou3 covntrieb. . " I
in the literatu- e, are given in the following table together vwith their chrc.-

forrnulas.



TABLE I

CHEMICAL AGENTS OF VARIOUS COUNTRIES

Agent Chemical designation Chemical formula

Mustard (lost-Ger. Dichlorociethyl l CHzCHzCI

mustard gas, yellow sulfideo ih
cross* agent) ICHzCH2Ci
Lewisite Chlorovinvldichlorarsine CHZN-CHAC1,

L stZCHCl

Nitrogen mustard " 1 l ri'- bvla I-_ gC a ZCI

CH2 CH2 CI

Diethylamide of ethyl (CCZH 5

Tabun ("trilon" 83) ether of cyanophosphonic (CH 3 ) 2N,,o
acid N

Sarin (saran, 'mriloitA" Acid fluoride of iso- .. C

46) propyl ester of methyl- (CH?)
phosphonic acid

Prussic acid (forestit,
vencenit in composition Hydrogen cyanide and
with trichloride of hydrocyanic acid HCN
arsenic and stannic -

chloride)

Cyanogen chloride
(vitrite in composition Cyanogea chloride CICN
with trichloride of
arsenic)

Ads "r•.• zte Dihydruphenar sazine - H -N, ";._,.•

Ada it chloride J "N 6 -
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TABLE I (contd)

CHEMICAL AGENTS OF VARIOUS COUNTRIES

Agernt Chemical designation Chcmical formula

Diphenylchlorarsine C 6 H\S,
'...ar., blu" a uic D~phenylchlorarsine

agent) C 6 HS5>

Chloroacetophenone ChHoroacetophenope 2C
(grandi"') Chlroc toheo,

Pho e (koongit) Acid chloride of
Phosgenecarbonic acid

Diphosgcne (syurpalit, C 1
superpalite, Perstoff- Trichloromethyl- cc
Ger., green cross chlorocarbonate < CCI 3
a g e n t) ... ......... ........ _.

B. Means of Employing Chemical Agents.

Chemical agents can be delivered to population centers by bombing
planes, guided rockets, and, sometimes (if population centers are close to the
front), conventional aftillfk- andtokets that iite chemical shell.

In raids on towns and industrial targets the enemy may use
chemical agents to disorganize operations of industrial installations, railroad
junctions and stations, power stations, airports, etc; to disrupt or complicate
(after an air raid) the rehabilitation work carried out by troops, ,units of the
MPVO (local • antiaircraft protection system), and the public: to inflict casual-
ties amonc the personnel of MPVO systems in population cinter , dif-.
the worker- and employees of industrial and other targets; to der .. -.-. I
"people by co:taminating their living quarters and compelhng them to .z..
maiks o.& other means of protectioi, for extended periods, and to contaminate
warehour:., provisionsand other supplies, by causing their deterioration, or
prolonging uelay in their consumption.
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In order to attain these objectives, thv most saxitable clmic""
agents to use would be those that contaminate the ground for a long time.

To inflict casualties, the enemy may mostly use agents that con-
taminate the air. Quick-acting agents such as Sarin and tabun aerosols, or
prussic acid and cyanogen chloride, which have high toxicity, would be most
suitable for this purpose. It is obvious that other agents such as diphosgene
and phosgene could also be used, but they have conside'rab)y.lower toxicities.
than Sarin and tabun, prussic acid, and cyanogen chloride, and will, therefore,
only be used by the enemv when there is R ehr-rtage of m..c cffcctivc age.A....

Chemical weapons will mostly be us'ee An air attack in conjunction
with other means of attack, such as high-explosive and fragmentation boiAbs,

radioactive combat materials, ctc.

The aircraft of capitalistic countries can now use chemical aerial

bor•.bs and can spc, ., , .. v -. ., •j,.ayJsg evice.

I. Chemical Aerial .oml,.

Chemical aerial bombs (figure 1) can be filled with various agents
and with combinationa.of agents. The weight of agent in a chemical aerial bomb
comprises approximately 45% to 60% of its total weight. In addition to its
chemical charge, a chemical aerial bomb has a detonating explosive for burst-
ing the shell of the bomb and for converting the agent to a combat state. The
bomb contains an impact- or aerial-burst fuze to activate the charge. The
impact fuze detonates a bomb :..n impact against the ground, or other obstacle,
such as a building. The aerial-burst fuze activates a bomb after it has been
released from an aircraft, and causes its detonation at a predetermined
distance from the ground.

Bombs are-separated into two types, impact bombs and aerial-
Larst bombs, depending upon the type of fuze provided.

Bombs with impact fuzes are filled with persistent agents and are
intenoed for contamination of the ground. Their total weight is usually small
(they are of small caliber), but they can uniformly contaminate 1arce sectors
of a locolity. The weight of these bomnbs varies bWtween 50kr, anc, Z50 xg
(figure '). A 250-kg chemical bomb, impact type, containin,'
agent.citr, contaminate an area of approximately 2000 sq m wit.. .-.%rage cola-
tarnin,.tion density of 50 gm/sq rr.. Chemical bombs of the impact ty-c that are
inteitac.. for contamination of the ground can contain mustard, Sarin, or other
pcrsist,:nt agents, or combinations of these agent..
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FIGURE 1

CHEMICAL AERIAL BOMB

1. Stabilizer, 2. Igniting socket with a detonating
explosive, 3. Toxic chemical agent, 4. Shell, 5. Fuze

FIGURi- i

AMERICAN CHEMICAL AERIAL BOMB FILLED WITH MUSTARD
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7 The sound of the explosion of such bombs is conisiderably weaker
than that of high-explosive bombs, because the charge of explosive is small and
is only needed for bursting the shell of the bomb and for spraying its contents.
After the bomb detonates, drops and spray of the agent are dispersed in all
directions, clouds of vapor and fog arc formed, and as these rapidly disperse
in the air, some of the fog settles on the ground. The place, where the bomb
exploded becomes the center of contamination produced by the drops and spray
of agent. The largest amount of agent usually settles in the crater and in the
adjoinin_ area within a 5-m to 10-m rddius. The walls ,.* nearby building Rand
fences would be splashed with the agent to the height of several meters. The
center of contamination resembles a circle with ;i. irregular contour. On
windy days this center becomes enlarged and shaped like an eliipse on itn
leeward side. The torn shell of Lihe boni'v and, sometime., its stabilizer are
often iound in the crater or nearby. Oily, dark drops, spray droplets, u1.
residue left by the bomb can readily be noticed on walls of buildings, on roofs,

residue remains visible.

The odor of the agent can be picked up on the leeward side of, and at
quite a long distance from, the crater. At night, a small flame may be visible
during detonation.

A small amount of large debris is produced upon detonation of the
bomb. The craters of exploded bombs are not deep, because chemical aerial
bombs of the impact type only have a small charge of explosive. These bombs
are also prnvided with very seisitive fuzes that cause immediate detonation of'
the bomb on contact withany obstacle.' These fuses~are'ca4lled instantaneous-
action fuzes, in contrast to impact fuzes that have delayed action.

The Air Forces of capitalistic countries are also armed with impact
bombs for contamination of the air. These bombs are filled with noi.persistent
or persistent agents. When the bombs detonate, the agents are converted to a
cloudlike or vaporlike state. Bombs with nonpersistent agents have small
charges of explosive, just sufficient to burst the shell of the bomb. Conse-

quently, the detonatio,-. of such bombs sounds dull, and only a small amount of
debris is produced. The bombs (figure 3) usually weiph several hundred
kilogri..ns (200 kg to 500 kg, or more), because they arc int.ndcd "r p.o:lc-
tion ol an immediate high concentration of agent over a lara.- x r". .....
exolor."m in the air. A phosgene-charged bornb weighs 250 iwc. ;r.4 ,,,ps a
cloud ,p to 10 mrein height, the concentration of agent is very high at the time
of exo'-sion. Dangerous concentrations are spread over considerable distances
wher, contaminated air is carried by the wind, an'4 wher. tln r'oncentratioils
reach stagnant places. Pools of liquid agent that fail t... r:-t" -RY linger in
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craters. The evaporation of agents from bomb craters .:-:•-. -.
prolonged many minutes, or even several hours.

FIGURE 3

AMERICAN. 500-LB, AERIAL CHEMICAL BOMB, FILLED WITH PHOSGENE

(The agent in th.'s bomb weighs up to 90 kg.)

Bombs containing persistent ag~ents that are intended for the con-

tamination of the air, have a comparatively Yarger charge of explosive (are
superrharged). The charge is essential not only for bursting the shell of the
bomb but also for converting its heavy liquid mass of agent into a mist. The
sound of detonation of msich bombs is considerably louder than that of bombs
with Ponpersistent agents, and the fragmentation effect is about 60% to 70%1 of
that produced by fragmentation bombs of the same caliber.

"It stands to reason that bombs for contarin.. . '-

dangerou"s only to that segment of the public that has no gais i x s' i t1at +-!r'
not have the opportunity to seek safety in shelters and ir, chther r... .
shiel0ed .om the contaminated air.
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2. Chemical Aerial-Burst Bombs for Time Effect,

Airburst bomba for time effect contain only persistent liquid and
viscous agents. There is little probability that chemical aerial-burst bombs:

for time effect would be filled with nonpersistent agents, such as prussic acid
or phosgene, because nonpersistent agents would evaporate after detonation of
these bombs and disperse in the air bafore reaching the ground.

In order to increase the leigth of contaminati ,n on the ground and
to reduce losses resulting from evaporation and dispersion while the agents
float *in the air after an explosion, viscous agents would primarily be used in

the summer as fillers for much bombs.

Time-effect bombs weigh from 100 kg to 1000 kg ard more. Mter
detonation at a height of 100 m above the ground, a 250-kg bomb will contaminate
an ar-r of , . , : -, , ti'ý? t '-* arviateA ove-r

an area 2 1/2 times larger than that covered by an impact-action bomb. Conse
quently, timr-effect bombs contaminate the ground for a considerably shorter

time than ampact bombb, It should also be noted that after detonation of time-
effect bombs, a considerable amount of agent settles on the roofs of buildings
and on tree tops, and this is less dangerous for the populace than are con-
taminated streets, back yards, a,•d town squares.

The detonation of time-effect bombs is accompanied by a loud
explosive sound. After a few seconds, rather dark clouds..*ittarmnzd prpjeet-
ing foglike edges appear at the point of explosion. This is followed by the

hardly noticeable settling of the drops and fog'on streets, back yards, and
roofs of buildings. The contamination of streets, yards, and roofs is more or
less uniform. The explosion of time-effect bombs is accompanied by k flash,
noticeable at night. ...

This type of bomb may be used during air raids on populated areas
to contaminate the ground. The same would be true for impact-action bombs
filled with persistent agents.

In addition to the variou. bombs already described, the Air Forces
of ca;:p.alistic countries are equipped with small .cair -. . •.
tion bombs. The usual weight of such bombs does not excec= V'--

Chemical fragmentLtion bombs are standard fragmentation bombs
that a--ý filled with chemical agents and in which the explosive charge has been
slightly decreased. A chemical fragmentation bomb hardly differs from a
regular fragmentation bomb of the same _aliber. Che-ncal fragmentation
bombs contain solid agents that cause irritant effccts. 'Z,:. aaents are either
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fused with the explosive, or placed in the bomb in a special container. After the
".--lboMb explodes, a cloud of toxic smoke is formed, which may be bluish-white

(chloroacetopheriLne), yellowish (adamsite), or grayish (diphenylchlorarsine).

Chemical fragmentation bonibs could probably be filled with agents
that produce immediate systemric and highly toxic effects, such as Sarin. Upon
detonation of such bombs, the basic mass of agent would becom•e converted to
an aerosol.

3. Airplane Spray Tanks.

Spray tanks (figure 4) are streamlined nmctt I containers having
various capacities (up to several hundred liters). The tanks are mounted unde-
the wings of an aircraft. An airplane can carry two to four tan.-s depending upon

-its lifting power of the aircraft and the capacity of the individual tanks. The
tanks are mostly filled with persistent, liquid agents that cause cutaneous-

t~r-t~a~. ~ l4arj'i, Iksay au- Giwa.. in coict weA~ner !&.

mixture of persistent and nonpersistent agents that can retain their contamin-
ating power for several hours in open places. (Diph3sgene, is regarded as a
possible nonpersistent agent. ) During suznmer, enemy aircraft may use spray

tanks to spray solutions of some solid agents that will evaporate because of the

• heat and form concentrated vapors of irritant (solutions of chloroacetophenone).

The front part of a spray has a small opening for filling,, and
the outlet tube with its spray nozzle is in the rear. As the aircraft approaches
its target, the outlet tube is opened by instruments controlled in the cockpit,.
and agents are released from the spray tanks. Regardless of the considerable
weight of agent, the pressure of the head winds is used to assist in the operation
of spray tanks (aerial "prompters"). Agents are released from spray tanks in
6 th 20 seconds, and the area sprayed becomes contaminated. The size of the
contaminated area depends upon the altitude and velocity of the aircraft, spray-
ing time, the amount of agent released, wind direction, and wind velocity.
One average bomber, flying at an altitude of several decameters. can, with.
lateral wind, containinate an area of 5 to 6 hectares with an average contamina-

tion density of 10 to i5 gm/sq m.

After the first few st .;nds of spraying, some c~rk and rapidly
disappearing streaks can be noticed behind the rear of the airplane (figure ji;

The agent then begins to settle like rain on the ground and on roof- o
ings. Ln r u:ort time, small drops are visible on regetation, 9urf'•c-!- _
and roofz. Shortly after, only hardly perceptible dark traces of drops are left
behind. T.• .. agent's odor may sometimes (e. g.. when mustard is used) be
picked up .'ot on)y in the contaminated sector but also -" • rot%-r large distance
franm it (over 1 kin), depending on the wind.
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FIGURE 4

GERMAN AERIAL SPRAY TANK USED DURING WORLD WAR II

FIGURE 5

AMERICAN AERIAL SPRAY TANKS IN 2O
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Spraying from tanks attached to airplanes can be carried out only
at low altitudes. Agents sprayed from higher altitudes have little effect because
only a small amount reaches the ground, and even this amount could be dis-
persed by the wind to a great distance from the intended target. Such low-
altitude operations are, however, hardly probable during air raids on populated
areas at present, because of antiaircraft defenses. It can be assumed that air-
craft attacking populated areas will not use fixed spray tanks but ones with set
time controls that, ,,hen dropped on a targtt, will burst open and discharge
agents at a predetermined distance from the ground. Such de-ices would most
likely be used by a jet a4rcraft, because if jet planes attempted to spray agents
from tanks mounted under the wings, the agents -.,ould encnunter such strong
head winds that only an insignificant amount of .h. agc,• would probably reach
the ground.

in recent years, armies of certain capitalistic governments have
given considerable attention to the use of agents delivered by guided missIles.
A n'ecial ',,. ,. ,. ",r siL sucn missiles is installed in the
missile's body. The control station may be on the ground, in a plane, or on a
ship.

A chemical agent can be placed in 1he warhead of the missile. Self-
propelled missiles and long -range rockets would be used in attacking rear areas
and installations. Modern self-propelled missiles are pilotless planes equipped
with jet engines. Their speed ranges from 250 m/sec to twice, or three times,
the speed of sound, I and they have ranges of from several hundred to several
thousand kilometers. The altitude of flight varies from 10 km to 30 km, and
hitr. A self-propelled missile. accomplishes a major part of its flight in a
horizontal position, and then nosedives on its target and explodes. The flight of
self-propelled missiles can be started from a point controlled on the ground,
in a plane, or on a ship.

Long-range rockets, are streamlined self.propelled guided
missiles equipped with an empennage. The rockets have liquid-fuel engines
and are fired from their launching pads vertically. When they reach an
altitude of 20 km to 30 kin, the control system gradually leads the rocket to
its target. As soon as the .ocket has developed its predetermined velocity, the
engine.. is shut off. The continuation of the rocket's flight d - '.- .. . o rtia
and, sihc e.tnv rocket 'is controlled by itaguidance system, it is di-.-t.*d to lallto tht
ground at a 451 angle at a velocity of several kilometers per seec.-;•'I .. .......
Modern hn - range rockets have average ranges of several thousand 1.;a1ueters.

1. The speed of sound is 340 m/sec.
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CHAPTER II

PROTECTION AGAINST CHEMICAL ATTACK.

A. Classification and Assignment of Means of Protection Against

Chemical Attack.

Modern technology providei various means fog" protecticn against
chemical agents.

Individual means, or means for personil protection, --re thob
intended for protecting individualt. Th...a.. means are gas .nasks and equipment
for prrtecting the skin.

Collect; ýc - * ~ ~ Gr fLAf

simuitaneous protection of large groups of people. Shelters that possess
special protective devices are considered to he the primary means of collective
protection.

1. Protection of Food Supplies, Drinking Water, and Personal
Belongings.

Decontamination methods are intended for decontaminating street
surfaces, town squares, open places, exterior parts o: buildings and inside
quarters, conveyances, clothing, food commodities, and water contaminated by

chemical agents.

These means are decontaminating agents, chemical solvents, local
decontama.iation materials, insulating materials, and various decontamination
vehicles, apparatuses, and equipment.

Modern individual and collective meani of protection safeguard not
only against toxic and radioactive agents but also against virulent microbes
and poisons.

Thus, of gr.eatest importance among all the meoans nf j,! tecLLon
are the Individual and collective equipment; among the individi,- O... .

masks .ia,.me first place.
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B. Individual Protection.

1. Gas Masks.

Gas masks are intended for the protection of the respiratory organs,
but they also protect the eyes and face.

All modern gas masks are divided (according to the principle of
their protective action) into filter and isola,'ing types. The folnrer purif;
inhaled air contaminated by chemical agents, radioactive materials, microbes,
and toxins; the latter protect the respiratory organq, hse eyes, and the face
against contaminated air.

Air inhaled through a gas mask filter passes through the gas mask
canister, and radioactive materials and solid and liquid particles suspended in
the air, which may be "rr. ,.... i., ,.'•2 a -•.t ant toxins, are
sseutraizca or liltared.

Resiration through an isolating mask occurs at the expense of the
supply of oxygen available in the gas mask. The mask isolates a person from
the atmospheric oxygen and provides protection against all agents, radioactive
substances, microbes, and toxins. Its isolating features are neither dependent
upon the types of agents used. nor upon their combat conditions and concentra,
tions.

The most popular types .f filter gas masks protect against all
k.i,-wn agents, but the degree of protection is not the same and depends on
various factors. A filter gas mask offers no protection against carbon monoxide,
and an additional canister is used for protection.

Isolating gas mask are a more effective means of protection, and
they hxve more advantages than filter gas masks. Isolating gas masks are
less convenient to use than the filter gas masks, because they are cumber-
some; their period of continuous use is shorter. They are expensive and
complex to manufacture.-Aperamni. less willing to wear an isolating gas mask
for a long time, and the training in its use is difficult. Isnating pas masks
are, therefore, regarded as special purpose devices that are easentially,for the
work of special teams operatigg in a carbon monoxide atmospherc ori: ,,
very high conc-ntration of chemical agents; they are also for use whrz Ca e.emy
emp)riyu unk.-town agents that are not eaisily absorbed by filter gas masks. In
addition, tJe "e masks are also used when oxygen is lacking; i.e., during wide-
spread confl~ 5 rations, or when carrying out oresce u'wo.'--a Pud -.-. rgency tech-
nical work underground.
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The basic means for furnishing fuli; -:a!-
against agents is the filter gas r-;tsk. 'Being of sirnplr ermntruction and
comtortable to wear, it is also light, comparatively inexpensive, and gives
protection for many hours.

There are two models of filter gas masks that can be widely iised
by the public and by organizations of the MPVO; namely, the GF-4 and GP-4y.

a. Civilian Gas Masks.

The civilian gas masic (figure 6) ..onsikis of a canister, a face-
piece, and a carrier. Each gas mask is equipped with a "crayon" that is used
to protect the eyepieces against foggin~g.

6-

V8- V"'

40011e#4' -12
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FIGURE 6

GP-4 CIVILIAN GAS MASK

1. Rubber facepiece, ~.Frontal straps, 3. Glasses, 4. Temporal
stra~ps. 5. Center pad, 6. V:tlve box, 7. Back (of head) straps.
8. Conne~cting hosc, 9. Car-.-.--, Aiap, .0. C.arrier, I Thrtzded cover,
12. Neck, 13. Shoulder stiap, 14. Movable~ ,' ~ Gis~ 'I'ask
canister, 16. Strap for fastening canist -r to the cr,,nk
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The GP-4 civilian gas mask protects the respiratory organs.
eyes, and face against all known chemical agents, but, like the filLer

gas mask, it g'ves no protection against carbon monoxide.

The main part of the gas mask is the canister (figure 7), which
filters out chemical agents, radioactive dust, and solid and liquid particles
suspended in the air and contaminated by microbes and toxins. The canister
is equipped with a special absorber and with a smoke filter. As contaminated
air enters the lower entry opening uf the canister, it passe, through the
canistcr body asd brooke filter, where it is decontanminated of poisonous smoke
and fog. The air then passes through a large straining cylinder filled with a

special absorber, where the air is purified of vapor %gas) of agents and of
vapor fornmed by poisonous particles of smoke and fog that berame trapped by
the smoke filter. Finally, the air passes through a small straining cylinder
and through the canister 's threaded neck.

6

FIGURE 7

CANISTER OF GP-4 GAS MASK

I. Canister body, 2. Smoke filter, 3. Large st ra-',
with absorber, 4. Small straining cylinder, 5. Du-t -
6. Threaded neck
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Activated carbon is used as a base for the special absorber. It
gives protection against the vapor (gas) of most agents and is by far the most
important part of the canister's equipment in all modern filler gas masks.
Activated carbon wan recommended for use in gas masks ior the first time in

1915 by Nikolai Dmitrievich Zelinski, one of the great Russian chemist-scholars
and academicians.

The ability of activated carbon to absorb many vapors and gases
occurs as the result of adsorption, which results in the -ondensation of gaseous
molecules and vapors on the surface of solid substances, preventing the vapors
and gases from becoming liquid. The larger the surface of the substance, the
better it absorbs vapor and gas and, as we know, the magnitude of a substance's
surface depends upon its porcsitv.

Wood charcoal has many pores, that. are clogged with tar and other
suhtanc'-_ form • . , ... ". .... -'•i-fi•.n • ,f carbnn. These
substances can be removed by a special carbon processing method. iras.
porosity incr.saaes considerably, and highly activated carbon can ahcorb vapor
and gas. This special processing of carbon is called activation, and carbon
processed in this manner is called activated carbon.

The activated carbon found in a gas mask canister looks like small
grains.

The absorption of agents by activated carbon results not only from
adsorption, but also from many other phenomena. Since a certain amount of
moisture from atmospheric oxygen is always present in carbon, vapor of agents
capable of disintegrating in water react chemically with the moisture present
in carbon. This reaction results in the formation of new substances,mostly
gaseous products, that in some measure are absorbed by the activated carbon.

Complex physical and chemical processes take place during the
absorption of the vapors and gases by the activated carbon, but the most
important process is the adsorption.

Notwithstanding its high absorptive ability, activated carbon does
not :.atisfactorily neutralize the vapors of some agcics. T '-.-'' . :
activated carbon can be eliminated by providing (in a ga .A.!. -•,, ±e¶,
spe".9±i substances that can react chemically with vwpors oi crt,-.s, "
that Are poorly absorbed by activated carbon. Such agents are chen .onverted
to c --npounds harmless to humans, and the products developed by chemical
interaction of the agents with moisture, which were rt,t absorbed bv the
activated carbon, will also be renadered harmless, For examprp , when
phosgene begins to react with moisture, it pa-rtly d;. .;.., and forms
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carbon dioxide and hydrogen chloride. But hydrogen chloride. which p-zCsessCs
certain irritant and suffocative effects, is poorly absorbed by activated carbon.
Hence, when special substances are placed in a caniiter, they are also
inter.ded to provide protection against hydrogen chloride.

When special substances are used in a canister, they are either
placed on the grains of the activated carbon (saturated with solutions obtained
from sub3equent desiccation), or placed as a separate layer on the absorber
(chemical absorber)

SpeciAl substances are placed on grains of activated carbon in
civilian gas masks. Activated carbon does not abs.r.' agents in a smokelike or
foglike state well, and, therefore, a special filter is placed in the gas maek
canister.

The smoke filter is made of fibrous materials; e. g., pulp-board
processed in a a..ecial oL ~-ii ~ ~ u a a,,eIdher USU4.ij
resemble a pattern of winding, long, and narrow paths, through which particles
of fog and smoke pi..a. when air is inhaled. As particles of smoke and fog
inevitably com, in contact with the surfaces of fibers in a filter, they settle and
remain there. The settling is facilitated by the forces of attraction and
electrification that are present in filter materials, and that are effective during
passage of contaminated air as it creates friction against the materials.

Particles of smoke and fog absorbed by a smoke filter evaporate
and liberate agent vapor. For this reason, the smoke filter in a gas mask
canister is positioned to enable cotaminated air to pass through the filter
first and then through the activated carbon. Such positioning of the filter facil-
itates absorption by the activated carbon of agents that are liberated by fog and
smoke in a smoke filter.

Smoke filters also absorb foglike and smokelike radioactive
substances and radioactive dust, and solid and liquid particles contaminated by
microbes and toxins.

Having examin-d the mechanism of absorption of chemical agents
in a gas mask canister, it can be seen that the protective nntentia| of a filter
gas mask J.-pends upon many factors. It cannot be said that a filter &-,6 ,iz4sk
protects agairst agents for a certain, definitetime, but we know. t ',e..
civilian gas, ,asks give protection for several hours of constant op,:rz't-oai
against agents employed in concentrations that can be expected during cornbat.
The durati,.ri of protection against radioactive substances is limited only by
the time within which a gradual accumulation of garrm,- -sarc I:f-•t -gam.ma
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rAdioactive substances occursi and thOir.radiation(gamma- rays) through the
walls of the canistcr rcndcrs the use of a gas isask too dangeruus for the
individual. The degree of danger present in a gas mask canister with relation
to gamma radiation is tested with speci4 (dosimetric) instruments. Alpha- or
beta-radioactive. particles, absorbed by" a gas mask, are fully retarded by the
canister and by its walls. Therefore, the protection potential of a gas mask
against alpha- or beta-radioactive sub:tances is, practically speaking, not
dependent on the quantity of radioactive dust that enters the -anister of a gas
mask.

The cover of the canister is equipped with a threaded neck that
connects the canister to -the gas mas.' 1'-be. It protection again-7* carbon
monoxide is needed, the so-called hoiralite cartridge (a gas mask Jilter) is
inserted between the canister and the connecting tube, or directly to the c'nnect-
ing tube. I

". ie kaop•.iite cartridge (figure 8) resembles a cylindrical ,.
canister and is charged with hopcalite and with a drying agent. Hopcalite is a
mixture of the oxides of .•veral metals. In the absence of hopcalite, carbon
monoxide becomes uxidized into carbon dioxide at the expense of atmospheric
oxygen. The chemical composition of hopcalite does not change, however.
Since atmospheric humidity rapidly deprives hopcalite of its protective
characteristics. the. layer of hopcalite is protected against moisture at the top
and at the bottom with a layer of drying agent; i. e., with a substances that
absorbs moisitre. Calcium chloride and silica gel can be used as drying
agents.

The oxidation of carbon monoxide is accompanied by a conside',able
liberation of heat. Consequently, a hopcalite cartridge heats up considerably
in a very short time and the inhaled air h1comes heated. A hopcalite cartridge
is considered used after 80 to 90 minutes of operation, or after its weight
has increased above 40 gin. The protective effect of hopcalite decreases as the
air temperature approaches 0°C; it becomes ineffective when the temperature
reaches -10oC to -15 0 C.

The facepiece of a civilian gas mask consists of a rubber mask
with eyepierzs, a webbing system, a valve box, and :;.r '-:

1. .raf attachment of a hopcalite cartridge directly to the conaiecing tube is
pt..-missible only when chemical, atomic, or bacteriological we-pons are
rno. used.
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FIGURE 8

HOPCALITE CARTRIDGE

I. Hopcalite, 2. Drying agent, 3. Outer elbow

nozzle, 4. Threaded opening

The facepiece is used to direct purified air from the canister to the
respiratory organs. At thc same time, it protects the eyes and the face
against chemical agents, radioactive fallout, and microbes; it can also lessen
the effects of flash radiation from an atomic explosion, which is harmful to the
face and to the eyes.

Facepieces are manufactured in three sizes and the sizes are mark-
ed by number on the chin part of every mask. It is very important to select a gas
mask that fits properly. If the facepiece is too small, it compresses the blood
vessels in the head and neck, and exerts pressure upon the larynx and luwer
par. of the jaw, making it difficult to wear the gas mask for an extended time.
If the facepiece is too large, the contaminated air may bypass the canister ond
peneti-ate the gas mask. In addition, it is difficult to breathe and inconvenient
to see with a large gas mask, because the eyepieces tend to move back and
forth with each inhalation and exhalation.

Tn order to select the right size gas mask, it ib necc!--
measiure r-,'ih a calipers, millimeter ruler, or snme othtr way) tht. e
betwe-.n the point of the deepest recess transfer (saddle) and the lowest point on
the chin a, the central line of the face (nasion-menton).
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If the above distance measures from 99 mm to 109 mm, the
corresponding gas mask is size one; 109 rimm to 119 mm corresponds; to a size-
two gas mask;- and 119°mm-and greater corresponds to a* size-three gas r.aask.

The gas mask is tightened on the head with a head pad and webbing.
(T hutwo forehead harness straps are nonstretching; the four straps fcr depth
and the two for the back of the head, stretch.)

The valve box has two opetnings for inhalati in and exialation. The
rubber tube connecting the gas mask canister to the facepiece is atLW:.cd Lu L'he
inhale opening with the caniste.r branched piece. The rubber disk above the
inhale opening, fastened with a pin, is called the inlet valve.

The upper exhale valve is connected to the exhale openiig of the
valve box. A short tubular branched piece extends from the exhale opening,
The lower Px-Aha•' - - .-.-- %. ,•,&tmIic shield with openings to protect the
valve against mechanical damage and against fall-ng out of the valve 6-.....
the bottom.

The upper exhale valve consists of two round sheets of rubber
(leaves) that are connected at four points to small rubber projectiorns (clamps)
found on each leaf, The upper leaf of the valve, with a round opening in the
center, is provided with a flanged edge that-helps the upper exhale valve to
remain fastened in the valve box. The lower exhale valve resembles ý rubber
disk on a pin.

The way in which the valves work and their purpose are described
in the following. The inhale valve is influenced by the pressure of the outside
air during inhalation and rises slightly on its pin and allows the air purified in
the canister to pass under the facepicc.o Upon inhaling, air pressure under
the facepiece decreases and this causes the lower solid leaf of the upper exhale
value to tighten against the upper leaf. (The Valve closes and prevents contam-
inated air from the outsidz from getting tLnder the facepiece through the exhale
opening in the valve box,) At the same time, the lower exhale valve,
functioned by a decr.ease in' pressure under the facepiece, closes and assists
the upper exhale valve in the performance of its function.

Two exhale valves are required because , ,pIves of 9nW'
dcriZ,& permit a very small amount of contaminated tuotsik i i ti? .. ";.rough
during inhalation. Prior to the appearance of highly toxic agents ot the Sarin
typt this was of no practical importance, but even a small amount of Sarin,
or timilar agent, seeping under the facepiece through the exhale valve can be
dangerous. The second exhale --zlve , intx.Aiuceei ,o :rcduce the seepage of
contaminated air during inhalation.
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The upper (two leaf) exhale valve is the main valve and the lower
(onie leAf).one is the auxiliary.

During exhalation the inhale valve closes under the influence of
atmospheric pressure and does not admit exhaled air to the mask through the
inhale opening to the connecting hose or through the gas mask canister. The
exhaled air passes through the opening of the upper leaf in the upper exhale
valve, and then, because of the pressure exerted upon the lower leaf of the.
same valve, the air pulls the lower leaf down and passes th; )ugh clearances
between both i.eaves o0 tha .valve. Having reached the lower exhale valve, the
exhaled air shifts the valve slightly on the pin to which the valve is fastened and
then the air escapes outside.

Thus, during exhalation the mitsion of the inhale valv', is to bloc!,
the entry of the exhaled air to the gas mask canister and to guide this air out
through the exhale val'" .-- -i he e.s-le ,Allvfe trvent direct
entry o1 contaminnated air under the facepie.c and corrpel the air to paEs
through the gas mask canister, before it enters the facepiece.

The connecting (co-rugated) hose is made of rubber. Lateral folds
(crimps) improve flexibility of the hose and prevent closing or coiling oi the hose
as a result of bending.' The upper end of the hose is hermetically fastened to the
socket of the valve box. The connection to the elbow nozzle of the gas mask
canister closes by turning a threaded nut, which is provided with a nipple and
which is located at the lower end of the hose. Connecting hoses can be short or
long. The gas masks equipped with a short hose can be brought to a ready
position by being shifted from the aide toward the chest. A long hose eliminates
the need for this additional move and allows the gas mask carrier to be carried
on one side, which is more comfortable than having the gab mask and its
carrier and canister on the chest. The ca,-ier is used for carrying and for
protecting the gas mask.

During the explosion of atomic and bacteriological weapons, the
fabric of the carrier can also serve as a preliminary filter for the air entering
the gas mask canister, because the fabric can stop the larger particles of dust
contaminated by radioactive ,substances or by disease-producing microbes and
toxins. The carrier is n-,ade of a durable fabric and hat! w'u.. .
one for tl-. gas maqk canister and the other for the faceple~e. Th.-' are twn
wooden cle-ts fastened to tite bottom of the canister com- artnmert co .i ;..-
gas mas., canister does not rest or, the bottom of the carrier; theka ,Ie;'ts
allow a f*.,e access of air to the canister opening.
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The compartment for the facepiece contains the so-called soapy
.erayon,%.which is placed in a special pocket or directly on the bottom; the crayon
is used to protect the eyepieces against fogging.

Attached to the carrier are suspension straps with movable buckles.
If a person who has the carrier resting on his body. intends to bring the carrier
to a ready position, a cloth tape, a string with a metal D-ring, or a - .
string with a cloth eye, which is sewn on the side of the cairier facing the body
trunk, is used.

The carrier is covered with a flap that closes tightly with a strap
and buckle or with buttons and buttonholes.

The civilian gas mask GP-4y (the letter y denotes improved) differs
from the GP-4 gas mask by having a greatly improved special absorber and by
having a srorake fit! -r '" . .-'--*•n -ease the protective capabilities of
the GP-4y gas mask. The connecting hose in this gas mask is of the , .yui ,

b. Care of Filter Gas Masks.

Gas masks require very careful handling. Even insignificant
malfunctions, appearing for the first time, may result in poisoning if the gas
masK is used in contaminated kir.

The gas masks individually assigned must be stored in the
assembled state and in a hanging position in the carrier (carrier hanging by its
strap). If they are stored on shelves, one should see that the gas mask canister
stands with its bottom down. Clothing should not be left hanging on top of a gas
mask, nor should any other objects be placed on top of a gas mask.

Gas masks in collective storage are placed in cabinets with shelves
or with recesses, in boxes, or on-racks. These gas masks are usually stored
disassembled.

The storage place for a gas mask should be no closer than 1 m to
a hot stove, or pipes and radiators of central heating systems. Prolonged
hcatii;• damages the rubber of the facepiece and ca±,-. •- '- nf
rubber reduces its elasticity and causes friability and ,.L-. afto-r bending t•hat
will al1 vw easy tearing of the rubber.

Gas masks should not be stored in a low-temperature environment,
which could cause damage to the rubber parts. Sharp deviations in temperatur.-
also have a harmful cffcct upon ab-arbe-.s a:id decruap; T.?.ir prstective
capacity. Gas riasks should be stored in tempert -. r..t •' and I5 'C..
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Humidity has a very harmful effect upon a gas mask. When a gas mask is
stored in a damp place, the canister casing bad other metal parts rust, and
rubber looses its elasticity. The protective capacity of the filters decreases
and breathing difficulties may develop. Gas masks should, therefore, not be
stored near water pipes, sinks, wash basins, on window sills, or in other
damp placeb.

If a gas mask has been exposed to rain, it should be taken out of
its carrier at the first opportunity, carefilly wiped off, and 'eft to dry. A gas
mask should b. put back into its carrier only when co~mpletely dry.

After each use, the gas mask should be carefully wiped off on the
inside, including the valve box.

Gas masks should not be stored near highly volatile liquids, such
as henzene or kerosere-, a'~ b.~ O~'ah'ne4~v!1. ON ' 1 r~.
tainer. Ausorption of the vapors of these liquids causes a gas mask to losao..
protective capr.city Gas masks should not be stored near decontaminating
substances thrt liberate chlorine gas.

When handling a gas mask, it must be protected against knocks,
sharp jolts, and heavy shaking, because this can cause harmful crumbling or
shifting of the absorber, impair the sealing of the canister and eyepieces,
-ause dents in the canister container or ih the valve box, and damage or
cause maliunctioning of the valves.

Foreign objects must never be put inside a gas mask, because they
may cause damage.

The valves should not be disturb.cd or removed without a specific
reason. Particular protection against damage or obstruction should be given
to t'e respiratory valves. A gas mask must not be used as a cushion or a
pillow.

If the rubber of a gas mask is exposed to severe frosts, it hardens
and becomes brittle. This circumstance may cause damage to the gas mask
when it is stretched in the course of being put on. To pr', n,, z'
recommerded that the gas mask be taken out of the carrier and Vz-. -'n ,,.- on
the chest v-nler the outer garment prior to assuming ready position.

2. KIP- 5 Isolating Oxygen Apparatus.

The KIP-5 isolating oxygen Ipparau.•s fligure 9' consists of the
following main parts: a clyinder with compressed exye-, !.i.•.chansm for the
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ccnt;nuous 6upply oi oxygen, a respiratory bag wit.h 4 A r .U,,,.. V -C., a

regenerating cartridge, a lower junction box, a facepiece, and a housing. The

usual weight of the apparatus is 9 kg.

7 /

a

FIGURE 9

GZNERAL VIEW OF THE KIP-5 ISOLATING OXYGEN APPARATUS

(Without hinged container casing)

I. Facepiece, 2. Valve box, 3. Respiratory bag,
4. Mechanism for continuous supply of oxygen,
5. Relief valve, 6. Lower junction box,
7. Regenerating cartridge, 8. Cylinder #ith oxygen,

9. Bottom of housing

Respiration using the KIP-5 is carried out in the following
manner (figure 10). During inhalation, oxygen passes from the respiratory bag
through the inhalation connecting hose, then under the facepiece ana to the
respiratory organs. Some of the oxygen (approximately 57c) is -. bsorbed in the
lungs. The exhaled air, which has a decreased oxygen content and a 4% to 4. 5%
admixture of carbon dioxide, passes through the exhale valve and through the

exhale connecting hose to the regenerating cartridge. The cartridge purifies
the mixture of carbon dioxide and the air then passa, 7r v' the Inwer
junction box to the respiratory bag. In this bag the air ½ kaint replenished
to the standard level of oxygen content as the gas flo,??w st.',4i y ,-:..

cyli!.uer to the respiratory bag. The same operational cyc!- Is ,epedted with
each .-ubsequent inhalation and exhalation,
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4.

BRFATHING THROUGH THE KIP-S APPARATUS

1. Exhalation, 2. Inhalation, 3. Regen-
erating cartridge, 4. Respiratory bag,
5. Oxygen

The oxygen clyinder, which has a 0.?-liter capacity, contains 105

liters of oxygen in a highly concentrated form (the pressure in the cylinder
amounts to about 150 atmospheres). This supply of oxygen is sufficient for
45 to 60 minutes of breathing. If the cylinder is used up. it can be replaced by
another cylinder without interruption. This requires that the facepiece be
kept on; the regenerating cartridge should not, however, be replaced in the
same way. Thus, the duration of protective effects of the KIP-5 apparatus is
measured by the duration of the effectiveness of its regenerating cartridge,
wh-"ch is approximately 2 hours.

The oxygen cylinder is equipped with a valve for controlling the
supply of oxygen to the respiratory bag and for shatting off the flow..

The supply nmechanism for the oxygen is for rediucing 0I:,F- prL..oure
01 the oxgcn that passes from the cylinder to the respiratory bh-g - 0,
oxygen in : afficient amounts to the respiratory bag. Tha mechav-:,ria .-! ..
of a rerccer, a bypass, a pulmonary automatic device, and a finimeter
(German •echnical-commercial term). The mechanism is connected to the
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oxygen cylinder by a threaded nut, and its branched pipe is attached to the
respiratory bag.

The reducer is for reducing the pressure of the oxygen as it passes
from the cylinder to the respiratory bag, and to supply oxygen uniformly (, 1 .5,
or 2 liters per minute) to the reepiratory bag, according to the needs of the
individual. Control of the oxygen supply is effected by turning the head of the
reducer and by setting its indicator on the figures 1, 1. 5, or 2.

The bypass is esser:.ial for rapid infl.tion ol the respiratory bag
with oxygen if the supply of the reducer is insufficient, or if the pulmonary
automatic device does not operate properly. The moment the bypass button is
pressed, oxygen starts flowing from the cylinder directly tn the respiratory bag
at the lowest velocity of 40 I'min.

The pulmeo-•-, al*-,.sratic dnvice is designed for automatic supply of
oxygen to the respiratory bag during deep inhalations. when the amount ,.' ;xygn
supplied by reducer is insufficient for the requirements of the lungs. The
automatic clevice in the respiratory bag is connected to the reducer. The
velocity of the flow of oxygen through the pulmonary automatic device is never
below 40 I/min when the reducer is set at an inflow of I I/min.

The fin.imeter is used to determine the amount of oxygen pressure in
a cylinder. The finimeter dial has 25 graduations for figures running through
50 atmospheres. (Figures can run up to 150 atmospheres)

The respiratory bag (%liter capacity) is made of thin rubber and
serves as a container for an amount of oxygen need by an adult for normal
breathing.

The relief valve is set in the left side wall of the bag; its function is
tc release automatically all superfluous oxygen. The upper part of the respira-
tory bag is connected to the oxygen supply mechanisnm and to the inhale connect-
ing iube, while the lower part is connected to thelower junction box.

The regenerative cartridge is for absorption of the carbon dioxide
present in the mixture of exhaled gases. The cartri•,.!._ i'. r.ny

and is 'Illed with a chemical lime absorber. The uppeA ,t' M th- cartridge
is conn,-&ýed to the exhale connecting hose, but the low.ý r paiL i• - Lhr. A

juncti... boxfrom which the ga--mitture, purified in the cartridge, io,- to
the rci:)iratory bag.
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The lower jun.tion box is design,•d to ct.r.'CL Lae regenecztive
cartridge with the respiratory bag. The box also cool& the exhaled mixture of
gases passing through it and intercepts moisture flowing out of the regenerative
cartridge.

The facepiece isolates the respiratory organs, eyes, and face from
the surrounding endironment and connects the respiratory organs to the
respiratory bag and with the regenerative cartridge. The facepiece consists of
a mask (helmet), valve box with the inhale and ehale valves, and two corru-
gated connective hoses (the inhale and the exhale hoses).

All parts can be fastened to the casing, which also protects the
respiratory bag against mechanical damages. Both parts of the apparatus, i.e.,
the respiratory bag and regenerative cart'4 .ge, are covered with head flaps.

A shoulder and waist strap, both with b.ckles, are attached to the
casing and serve as a sunnort fn, e•rrvin-, tih'- aepp-atus nv t'mb 1-41,

The apparatus is also equipped with a tool bag, which containh tools
needed for the operation of tie apparatus and some spare parts. The facepiece
(helmet), which cannot be disconnected from the hoses, can also be packed
in the tool bag.

The apparatus is supported by a shoulder strap when carried
(figure I1), and the tool bag is supported by a waist strap.

FIGURE I I

KIP APPARATUS IN COMBAT POSrST:-,
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There are also other types ol oxyge.-isui•,tjg appr•a,-es a-,aJ-
able, in which the oxygen is not in a gaseous form, bat in a chemically combined
form, in special briquets. ý Gaseous oxygen is generated as a result of chemi,'al
reaction between the briquets and the carbon dioxidc exhaled by a person using
the isolating apparatus.

3. Means for Protecting the Skin.

For individual protection against agents that contaminate the skin
and attack internal organs through the skin, special mt.-ns (in additinn ,t a

gas mask) are needed to protect the skin.

Only such means for protecting the skin that can be used rnst .ften
to protect the public and persoan.-l of 'he MPVO will be liscussed. These
incli-de protective footwear, gloves, aprons, clothing, as well as impregnated
underwear and impregnated clothing.

a. Protective Footwear.

Protective 1ootwear (figure 12) are used to protect the feet against
liquid agents. These footwear also protect the feet against radioactive dust,
liquid and powdery radioactive combat substances, and liquid substances or
dust contarinatcd by microbes and toxins.

FIGURE 12

PROTECTIVE FOOTWEAR

The protective foot,,ear, illustrated, are made of rubberized or
oil-iý.,pregnated material; canvas is used to reinforce the soles and the uppers
The t-pper parts of the protective footwear are pv.widc i -;'•h straps for tieing
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them around the legs; straps in the lower part are for tightening tM~e zoctwear
Around the feet. A little tongue is sewn to the sole at its counter to permit
removal of contamninated footwear without using the lands. The protective
footwear are slipped over conventional shoes.

Protective footwear come in three sizes. The first is for shoe
sizes 37 to 39, the second for shoe sizes 40 to 42, and the third for shoe sizes
43 and larger. The size is indicated by a number on the outside upper part of
the footwear. Such footwear weigh-6" V= to 800 gm.

b. Protective ClIoves.

Gloves are made of rubber or rubberized material. Thw. are
fitted for only three fingers, or for a!- the iii.gers. A pair of glove^ weighs
approximately 350 gm.

These apruns are imsed .dur•ii.dcohtaminatidn.nof yarimA.contami.-
nated objects, a&.wel.. aa for tMbrka't. saritary pr6ccssing stations. The .aprons are
made of rubberized material and are used with protective footwear ard rubber
gloves.

The protective apron is cut like the uoual work apeon used for
protecting the chest, abdomen, and hips. The apron weighs approximately
400 gm.

d. Protective Clothing.

"Protective clothing is designed to protect the entire body and is
usually used by personnel of newly activated units and by small units of the
NUPVO for work in contaminated areas. A set of protective clothing
(figure 13) consists of coveralls, high rubber boots, rubber glotres, and a
helmft liner. A set may include one protective jacket and a pair of trousers
instead of coveralls. Protectiv6 clothing is intended for protection of the skin
against agents in any comlat form, against contacts of the skin and normal
clothing with radioactive substances, and finally as protection against powdery
or liquid carriers of germs and toxins.

Protective coveralls are made of rubberized rnatcriaJ. TLo
coveralls ronsist of trousers, a jacket, and a hood, which are sewn together
and form -e unit. The upper part of the hood can be tightened and the lower
part is provided with a collar,, belt, an'd clasps. A lo@etud'vd ,enm runs
down from the collar. A broad chest flap is fastened to tb.. r...allz "-,long
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the hem at the left side, and is intended for iuvering part of the neck, the
chest, aiLd stomach area. The flap has five clasps. An additional flap is
provided as protection for the neck. It is sewn to the chest flap of the coveralls
and ýts skirt is snugly tightened at the throat. The sleeves,containing inside
cuffs, have an additional extended collar to cover both hands up to the fingers.
A strap tightens each cuff above the wrist. When rubber gloves are put on and
their cuffs are pulled above the wrists, the hermetic sealing of the coveralls is
completed.

AB

FIGURE 13

PROTECTIVE CLOTHING

A. Coveralls, B. hiv.met liner, C. Boots,
D. Gloves

The trousers also have cuffs and straps for Lightening at tbe
bottom. Before the high rubber boots are put on, the cuffs should be pulled
down to cover the sahnis, and then tightened with the straps (figure 14).

The coveralls are tighLezied with a belt at thr waist -

Rubberized coveralls retain thei- elasticity ever, n .vý;'.e Irosts.
The coveralls weigh ap,'oxim•,tely 3. 5 kg.
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FIGURE 14

PROTECTIVE CLOTHING IN COMBAT READINESS

Protective coveralls are made in three sizes. The first size
fits persons up to 165 cm tall; the second, persons from 165 cm to 172 c.n
tall; and the third, persons taller than 172 cm. The size of the coveralls is
indicated by a number printed on the outer edge of the chest flap.

"e. Rr'bber Boots.

Boots are made according to models used by various ura,: h•.-
of industry, and by conatruction workers. High boots 6-re made in: ;-.
sizes, frorni 4: to 46 inclusive. The size of the boots is shown on tlejr

soles. Ort.e pair of boots weighs approximately 2 kg.

f. Helmet Liner.

The helmet liner is the same size for all sets " ...-.tecLive
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clothing. It is used to eliminate all nonhermetic fittings under the chin and
along the face line of the hooded part of the coverall's'. The helmet liner has a
neck flap and a'drawstring .fo:- tightening. It is made of cotton fabric
impregnated with substances to absorb vapors of persistent agents.

g. Protective Jacket and Trousers.

The jacket and trousers are made of rubberizr, i material. The
jacket is made similar to the upper part of the coveralls. The top part of the
trousers has two shoulder straps. An additional 'tMrap A the left side of the

top part of the trousers is used to tighten the trousers at the waistline. The
bottom part of the trousers has cuffa anci -traps sewn on..

The jacket and trousers are made in three sizes similar to those
nf the r-iver"-"1.. T-.c . ... .i." -ik" itot rh},•st flap: the size of
the trousers can be found on the outside, close to the side fold of the upp.ý
part. Jacket and trousers weigh 3. 6 kg. As a rule, when the prevailirg
temperatur%. is 10°C or above, protective clothing, .f both types, is worn only
over underwear. When the temperature ranges between OOC and 10°C this
clothing is worn over normal summer suits, military summer uniforms, or
cotton overalls used for work. At temperatures between 0°C and -I OOC, the
protective clothing is worn over woolen suits, garments made of warm cloth,
ski suits, etc. When temperatures range below -10oC, the protective clothing
is worn over quilted jackets and trousers that are worn over warm clothes,
ski suits, etc.

High rubber boots are worn over woolen socks, or over the pro-
tective footwear at temperatures below 0OC, and rubber gloves are worn over
woolen gloves.

When protective clothing is used, the outside air does not penetrate

the coveralls', and the natural radiation of heat by the human body becomes
disturbed. In order to avoid overheating and to prevent hazards to health (in-
cluding heat stroke), #;me.. limits have been established for continuous wear
of protective clothing. When the air is 300C and above, the time limit is 15 to
.0 minaes; at Z5°C to 29 0C, the time limit is 30 minuý,ýbs; d: ""v z. 740C.
the time limit is 40 to 50 minutes;.at 150 C to 190C, the tixiw 1-1-t ,M rr-inrii.-s
to 2 h-,•:6; and below 15 0 C, the time limit is up to 3 l~ours ox Jn..-r,
person can work continuously fo:- 3 to 4 hours in protective cluohing during cold
weathe- In the summer, with a mild wind blowvirng or in still air, all the above
time limits for continuous usage are maximum limits. At work in the shade,
in wind, or during cloudy weather, phyiically healthy p:.n•., who have under-
gone special training, can, if necessary, use protectiv.. :.',:iig i 2 to 2
times longer. In order to enable a person to carry out continuous (up to 6 hours)
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work requiring great physical effort, shielding coveradls mad, of a cotton
fabric (moleskin) are recommended. The shielding coveralls are donned over
the protective clothing and are soaked with water every 90 minutes t.o 2 hours.

h. Impregnated Underwear and Clothing.

In order to protect the entire body against vapors of age~its that
attack the skin cr through the skin, imp:egnated underwear aiwd .luthing (i.e.,
impregnated with special compounds) should Le used. Although protective
coveralls and protective jackets are .irtight, the imp-eg,,ated und.-rwcar and
clothing pass (filter) the air and decontaminate it at the same time. ,iic pro-
tection afforded by impregnated underwear and clothing is basecl on the
chemical reaction of the composition of a given impregnator with the agent.
The impregnated fabrics protect aoainst vapor.of agents. A protective filtering

si (ZXr.- 5- ,, i is prt u. the equipment of newly activated and small urn..
of the MPVO, includes impregnated underclothes, 4., pullover tunic, trousers,
cotton coveralls. and a helmet liner. The set protects against the vapor of
agents for many ho.Ors and temporarily prot~cts against contamination by

persistent agents.

i. Care and Storage of Skin Protection Equipment.

All equipment for skin protection should be protected from physical

damage.

Protective footwear and aprons are best stored by hanging on
horiz.ontal bars or ropes.

Sets of protective clothing should be stored in crates at depots.
Sets of rubber boots and gloves, protective coveralls or jackets and trousers,
and helmet liners should be stored with newly activated and small units of the
MPVO; i. e.. on shelves in bundles tied together by belts irom coveralls or
jackets.

If the protective clcthing becomes wet, damp, or dirty, it should
be wiped with. a rag and left to dry before being stored. oan'i :
should be de.eartaminated before being returned to storage.

Prctective clothing can be damaged if stored under inrpropter
condit-ons. rhe clothing may become mildewed, and excessive dryness can
also he harm..ul. The most suitable storage condition is an atmosphere having
a relative hbmidity between 60% and 65%.. The rr.on wh.&ki- p!at. ctive c)othing
is stored should have good ventilation. The best suitable to. ,- :;rc ACr .tor-
age is between IZC and 16 0 C.
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All equipment for ikin protection must be protected duiring storage
against direct sunbhine.

4. Emergency Means for Skin Protection.

During evacuation of contaminated areas, the public must use gas
masks and other means of protection against toxic and radioactive substances
and disease-producing germs and toxins. Civilians, who have no equipment for
skin protection (authorized allowances of supply) can use oLher emcrgency . .
items. Ordinary rubber overshoes, rubber shoes, or shoelets, can be used to
protect the feet against liquid agents that uus&e. .W.&ters within, 15 minutes.
The exposed parts of the feet can be protected with oil cloth or w.,Ith some otiler
thick fabric (preferably wrapped tvo or tnree times, -with padded newspaper
folded in between). I tied to the soles of footgear, small planks of wood or
plywpod can give some protection to the feet. After crossing a contaminated

zct;,ýh cc. .;julinciiat useu to pcutect the teet stioula be C.d.Cr
'immediately; shoes should be rubbed with bleaching powder- or with some other
decontanminating agvnt ane then washed ',4th water.

The wrists and hands should be covered with thick gloves or mittens
when crossing contaminated areas.

Ordinary cloaks and raincoats made of rubberized fabrics, oil
cloth (or oil skins). or fabrics coated with vinyl chloride, leather coats, coats
made of thick cloth, or drapes, do not allow liquid agents or radioactive
particles to penetrate for 5 to 10 minutes. An overcoat: made of thin cloth with
a lining prevents the penetration of liquid agents or radioactive particles for 1
to 2 minutes. Quilted and fur-lined' winter clothing give much better protection
than all of the other types of clothing described above.

In order to protect the skin against vzpors of vesicant agents or
against the effects of radioactive substances ordisease-producing germs and
toxins, it is necessary to button clothing tightly and to tie the ends of sleeves
and trousers. It is also helpful to lift the coattails of the outer garment and
tie them under the petticoat with a scarf fastened around the legs. Children up
to 5 or 6 years old must be evacuated from contamirg'eel areas dresaed in
quiltad or thick woolen clothes or wrapped in baize blankets.

It should be noted that outer garments used as en-v. rn.c 1 yquiprnent
for sl•n protection can become the source of contamination and may lose
their . 'fectiveness after several minutes. This outer clothing should be taken
off irnmediately upon leaving a contarminated are-. If tetr. is any suspicion
that the clothing might have become contamin-ited.the . sh-" %.pply for
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disinfection, and the clothing should be sent to a decontamination point.

C. Ccllective Protection Against Chemical Agents.

The collective means for protection are intended to provide pro-
tection against chemical agents, radioactive substances, and disease-produc-
ing germs and toxins to a large group of people. Basic smong tih.se means
are shelters, which are specially equipped to protect against :hemical agents.
In addition to protection against chemical agents, radioactive agents, and disease-
produicing germs, shelters also offer protection against bWast waves from atomic
explosions and demolition bombs, against radiation flash and penetrating ratlia-
tion (after explosion of atomic bombs), against incendiary bombs and fires, and
against bc.mb fragments and debris from damaged or crumbling buildings.
Other places of concealment, although lacking the equipment for protection, but
which offer some measr- % ; - '- 1 " "p wepnnna mted in air attacks, are
aiso con3zilerea as affording collective protection.

Only special featui es of equipment in shelters as they protect
against chemical agents;will be discussed here.

The basic features for protection against chemical agents are gas-
proofing devices and filtered ventilation.

Gasproofing of shelters is the conditioning of the inside premises by
isolating them from the surrounding air. This is ttarined by the-constru'ction of
;asproof walls, overhead covers, iitake air locks, and hermetically tight doors'
and shutters.

The entry door and the door luaZi:qz from the air locks to the inside
premises are usually made of steel.

All doors are snugly fitted to the dooyframes, and, in addition,
a strip of rubber is attached to the edges of the doors. Sealing of the doors is
secured with a special pressure device (sliding wedge breechlock).

All possible leaks in the construction of over-.:. ,- ..Q
where water pipes enter the walls, or in sewerage and heaiig Z. -. a ld
where telepl,,ne, elecLrical, and other wires enter the wa'lls mnbu. bc c±:•-: .,
by ,ariou. methods.

Loose connections in beating and hot water pipes can be sealed with
a nondrying plastic cement, and the pip..s can b.- prutectad ,':llt, heat-isasulating
materials in places where they pass through walls or thri.. -. ; .-.:hci cvers.
All open spots around cold water pipes can be blocked b•,- applying calking.

'I'
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to tarred fiber pa-king and thexx by sealirng with moitar. Wires should be
S* enclosed in galvanized or porcelain tubes where they pass through walls. All

tubes installed in walls or in overhead covers should rest on mortar bases. As
soon as the installation of wires is completed, the openings in the galvanized or
porcelain tubes should be cemented on both sides of the walls or overhead
covers with a special composition.

Ventilation ports can be k.ermetically closer with shutters, if
necessary.

Filtered ventilation of shelters and pjaces of concealment has twC
purposes. First, it should secure the supply of the necessary amount oi
decontaminated air to the sheiter; i.e., sufficient air for people to remait, in
the shelters without gas masks for a long time. Second, the filtered air in
shelters should 1' 1e-* -'- n-'. %o q,.re than outside. I This will prevent
the penetration of contaminated air into the shelter.

Filtered ventilation in the shelters is maintained with the aid of
suitable equipment.

The filtered ventilation system (figure I S) consists of the following:
absorbing filter, dust filter, ventilator, air intake ducts, air supply pipes, and
hermetic valves.

2- 7 mujphw j'
omt7 imqmpnttwve,

FIGURE 15

LAYOUT OF INSTALLED FILTERED VENT1L,.kT'TN .qYSTEM

1. Air intake, Z. Blastproof construction, 3. Dust L:Ifr, 4. Hermetic
valves, 5. Absorbing filters, 6. Air supply pipe to a shelter room,
7. Hand-operated electric ventilator

1. The difference in pressure betweven the inside ad the 0L-.side air is callcd a
"brace.
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Thip Aborhing filter i., used to pitrify outside air contaminated by
chemical agents and disease-producing germs and toxins. The air supplied to
a shelter is purified of dust (including radioactive dust) by a dust filter.

The absorbing filter resembles t metal cylinder, which is filled
with absorbers, and contains a smoke filter (figure 16).

FIGURE 16

ABSORBING FILTER

The most common absorbing filters purify up to, 100 cu m of
contaminated air in I hour. Depending upon its capacity, a shelter can be
equipped with one or with several absorbing filters forming a column, as is
shown in figure 17.

FIGURE 17

FILTERED VENTIL.A.TION ASSEMBLY WITH ".:. ... .
OF THREE ABSORBING FILTERS
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The column (or a scparate filter absorber) isa conncctcd to the
ventilator.

The ventilator supplies outside air to the shelter.

Ventilators are started by electric motors, although some types
of ventilator@ are hand driven.

The outside air first flows .o the filters via th, air intake ducts and
pipes, and then to a ventilator, before it is distributed inside the shelter. The
air intake ducts are protected by blastproof reini.t'cements that ar e used to
reduce the pressure of a blast wave that could penetrate the ductn at the t'tn.;
of the explosion of atomic or dcrmolition bombs or guided :.,issiles. Since the
inside area of a shelter is also protected against demolition, people in sht.iters
will not feel the effects of a blast wave. All pipes supplying air are outfitted
Withbw~ -v'iv.- j'.- roe 14;..t~b i a"-i~e &4i i11j LLZM
directed by meanu of valves to absorbing filters (if the air happens to be con-
taminated), or the air is allowed to b)-pa-3 the filters.

As a rule, shelters have at least two entrances placed at different
sides, but basement shelters also have emergency underground tunnels, with
their exits leading beyond the possible danger zone of collapsing buildings.

The entrances are fitted with airlocks. There are two doors at e ch
airlock, the outside and inside doors,which provide dual airtight protection.

The airtight outside door not only prevents against the possibility of
contaminated air entering the shelter, but also shields against blast waves.
The insidt .door- is'al9o airtight.

* Shelters provided for the civilian population are operated by units
of the self-defense and buildings ' organizations of the MPVO. The personnel
are responsible for the operation of equipment in shelters, for observance of
rules while the shelters are used during air raids, for starting and stopping
ventilation system;, ei.c. The teams are also responsible for systematic
inspections of "air braces, " If an "air brane" is faulty. i. .e., if the higher
inside air pressure does not equal 5 mrm of a water column while •ri-,ii ot
the voiumre of air in a shelter is being replaced, deficiencies- ., --.4. = re
ii.ine'i.tely determined and eliminated. The "air bran.-c.' arp m•.- ia.-- ' with

* brace-it.ers that resemble: sloping pressure gauges (figure 18). One end of
A the br' - ameter is connected to a gas tube that leads to the outside of the

shelter; the other and remains open. During the ;-raati-• nf a filtered venf.
tilation system, the magnitude of "air brace" is deterrr,: _" -crco'4nj to the
displacement of the level of the liquid in the glasi tubr. -,; the '..-a~emeter.
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FIGURE 18

All refuges in shelters should fo"io* the instructions and orders
of the personnel in charge, because their safety and protection depend in
large measure upon the proper use of shelters and upon the individual parts of
equipment in the shelters.

As long as there is contaminated air outside no one can enter or
"leave the shelter. A gas mask may be put on only on orders of the team in
charge of a given shalter. The gas mask may not be taken off except upon
orders of the same team. Smoking in shelters is prohibited, and movement
without specific reason is not permitted.

D. Protection of Food, Water, and Articles of Everyday Use Against
Contamination by Chemical Agents.

All kinds of tightly covered dishes can be used for the protection
of food and water.

An excellent storage place for food can also be found at home in a
refrigerator and in wooden boxes free of cracks, if they +io htlv covered
with son,e type of packing material. It is recommendedthat suc'h bo2es •: liju

on the inside with cellonhane, oilcloth, or with several layers of .

Flour, groats, and other loose items should be kept in sacks made
of thick fW. :..c and should be stored in covered boxes. Fresh food, such as
meat, fist. vegetables, and fruits should he stored i-. Ogltv - ,'rered boxes,
cupboards, vatsor refrigerators; butter and fats should b# : •, .ed

dish of glass or metal.
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Dishes, clothing, footwear, linen, etc should be'stored in covered
boxes, trinks, and closets.

-All storage places, where food, grain, etc are kept should be as
airtight as possible. Flirthermore, food and grain, when stored, must be kept
in a pa:king container, or be well covered with canvas and other materials.

Artesian wells and other sources of water that produce water from
deep strata of the earth, should be protected against cm•tamirnation by bnoths
erected above them, or by sheds and tightly covered lids. Water in drilled
(shaft) wells can become contarninated not on'y t1i.ough the main inflow openings
but also through cracks in the shaft, especially when contamia'ted rain ,vaaer
or sewer water starts seeping ir. In, u.ider to avoid suc.. contimination the
oute, part of a well's frame should be covered with clay and an area of 1 1/2 to
2 m around the frame should be filled with well compressed clay, up to 20 cm
above the , ;, .. t e -, r _ ,, ., b., Up W i .; C J .,'l -

be placed on the first layer; this is called a clay pad. The inflow openings lead-
ing to wells bi.,,uld be provided with thick and well fitting hatches. rinally, it
is recorr..nended that a shed be constritcted over the well.

All means and measures that protect food, water,. and other articles
of everyday use against contamination by chemical agents, also protect against
contamination by radioactive substances and disease-producing germs and toxins

E. First Aid after Contamination by Chemical Agents.

In all cases of contamination, the victim should, above all, be
isolated from additional effects of the agent, a casualty should be evacuated
from a contaminated area.

If, for some reason, the victim has no gas mask, or hLs a leaky
gas mask, he must first be protected by an emergency gas mask carried by the
individuals giving first aid. If the enemy uses agents that attack the skin, or
through the skin, it is necessary to exarmic the victim's face and head before
the gas mask is put ni. If drops of agent arc discovered, they should be wiped
off with gauze, cotton, or with the tampons found in the gas-casualtfy first-aid
.kit, :d only then may the gas mask be put on.

After the victim has been led or carried out of th,. - . areaC
the gas mask should be removed; if his clothing is heavily contaminated, it
mus: he taken off. After this, the victim should be given first aia.
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After contamination by liquid agents that cause blists;rs, the con-
taminated areas zhould be treated with compounds found in the chemical
warfare protective packet (IPPI.

This packet includes a small bottle that conta.ns 100 ml of decon-
tamination liquid. The bottle is contained in a little gauze bag that is packed
in a cellophane or paper wrapper; an additional gauze pad is on top of the
bottle. When moistened with the decontamination liquid,the little gauze bag can
be used to ,wipe off contamination spots found on clothing. Thi. jrnced"dre may
be necessary, when the victim's clothing cannot be taken off (e. g., first aid is
given in cold weatheror outdoors). The gauze pad can be used two or three
times, a•tarr it has been soaked with the decontamination liquid.

Other types of protective packets are also available. There is, ft:;
example, a packet that resembles a box containing large and small containers

"'.t i..iTong ha; an anpuuie !i..d

with powder. There is a device attached to the cover of the box for puncturing
the tops of the containers. After the ampoulc iz brcken, its powder is removed
for mixing with the liquids found in the large containers and this produces a
decontaminating agent. There are in the Rame box four ampoules that contain
an antismonke compound and four more gauze pads.

Prior to treatment of any part of the skin with the protective packets,

contaminated parts should be thoroughly washed with water.

If a chemical warfare packet is not available, the surface of the
skin should be cleaned with benzene-, kerosene, or just thoroughly washed with
warm wateri and -- ap.

The contents of the chemical warfare packets should not be used for
treating the ei,'!s. Eyes should be washed with a 2% solution of baking sola or
with clean water.

After conLamination by vapor and fog of blister agents, it is

necessary to wash the eyes and rinse the mouth, nosa. and throat.

After contamination of the respiratory organs, it is necena:r-y Lo

direct the victim to a medical station immediately after first aid lha,: i '...

Upon contamination by prussic acid, first aid should be given
within the .%-ortest possible time; otherwise the victim may die.
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As aoon as the victim can be protected with a gas mask, the
ampoule wrapped in cotton or gauze and containing amyl nitrate, should be

crushed and put under the facepiece of the gas mask. The victim should then be
"removed to fresh air, his gas mask taken off, and, as soon as practicable, sent

to a medical station. If the victim's respiration is very weak, or has stopped,

he should be given artifical respiration prior to being sent to a medical station.

He should, 7at t)ie same time, be given amyl nitrate and oxygen.

Aiter contamination by vapor or fog of Sarin and tabun, first aid
should be given in the same way that was describc- or contamination byr

prussic acid.

If liquid Sarin or tabun comes in contact with the skin, the plac.•
should be treated with a 151c aqueous solution of ammonia, and contaminated

After contamination by carbon. m'c-nnxide, the victim should either be

given a gas mask with a hopcalite filter or be taken from the contaminated
atmosphere. His clothing should be loosened, his body warmed, and oxygen

administered. If the victim loses consciousness and stops breathing, artifical

"respiration should be applied simultaneously with the oxygen, or with a
mixture of oxygen and carbon dioxide.

After contamination by tear gas,the first aid catn be limited in most

:ascs to niving the victim a gas mask and taking him out of the contaminated
atmosphere. A prolonged irritation of the eyes should be treated by washing
with a 2% oblution of baking soda or with clean water.

After contamination by irritants that attackthe upper respiratory tract,
the mouth and throat should be rinsed with water, and the nose should be washcd
with a 2% solution of baking soda, with a 356 solution of boric acid, or with

clean water. The victim should inhale the antismoke.compounds found in the

chemical warfare packet.

After contamination by ruffocating agents.the victim, protected by

a ga• niask, should be taken out of the contaminated atmopher-. Uiii must not
be allowed to move unassisted, even if he insists that he is fc.-i; . .

phystir-i stress imposed upon a victim of suffo-ating agents t..r,_'ctt.,h iAavate
the eff-.Ats. Clothing should be loosened and oxygen administered; the victim
should ' ýi kept warm and in complete rest. Under no circumstances should
artifict'i respiration be administered, because it r-.-'y ca. ,-.. injury to lung

tissues. If the eyes, nose, and throat are affected, thr'. -. 'i b -:-,sed with
A '5'e solution of baking soda, or with clean water.
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F. Identification of Chemical Agents.

Successful utilization of the various means and measures for pro-
tecting against chemical attack can be secured with: (1) early detection of

' agents in the air, on the ground, in water, or on various objects; (2) qiuick
identification of the nature of the agent precent; and (3) instantaneous warn-
ing transmitted to the public about the imminent danger.

The agents can be detecte; and identified wiLh the aid of special
devicca, and by their external characteristics.

Agents can be detected and identified by odor and ir-itant effects
only when & person fails to put on his gas mask in time during a chemical
attack by the enemy, or when the gas mask being used develops leaks. It is
, rohibited to suu est d � .. ... ....... t .... - .- -,4- -•- .r O-

irritant effects, because the procedure is too dangerous to health and life.
• Futherm',re, some zgents have neither odor nor irritant effects.

There are special devices for the detection of agents, which show
the chemical reaction of agents to certain substances. i.e., to the so-called
indicators. The indicators change color only when~speificM.agaits'react .'

chemically with specific indicators. There must be a specific indicator in
tht detection device for every agent or group of agents. Detection and identi-
fication of agents with the aid of special devices In, co•.•eiuiently. the safest
and most dependable and convenient method.

There are several types of devices available for detecting and
identifying agents. These have been issued to the self-defense teams and to
other organizations of the MAPVO.

The simplest device is the Simplified Detector (UPI). It resembles
a flat metal box, in which a set of glass indicator tubes is assembled, and it
has a small hand pump. The pump's headpiece has an interchangeable smoke
filter. There is also an instrument for breaking the ends of the glass tubes,
a calibration table listing variations pertinent to the indicators ' colors, etc.
The presen:- of chemical vapor is determined by pumping •;ntj.,. 4 .-
into the indi.ator tubes. The punping is done with the pu-mp into wiL:-
indicator tubo .;an be inserted. If it becomes necessary to deterrminet 4.-
presence in the air of vapor, which Laa some admixture of smoke and the
smoke migL.g change the color of the substance in indicator tubes, a headpiece
with a smok'c filter is put on the indicator tube connerted to ti.e pimp. The
smoke filter will eliminate the possibility of sr,.,oke reachinp %n a.dicator tube
and reacting with its contents. The vapor can, however, p.-.. f'.ev
through the smoke filter and enter the indicator tube.
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The instrurnaents for auhrnical reconnaissance are more efficient.
They can determine the presence of agents in the air, on the ground, a.d on
various obj,',cts, and they can identify agents absorbed into the ground or that
have contaminated food. These instruments are equipped with a gadget that
enables taking of samples of contaminated materials, soil, and snow, and also
samples of particles found in toxic smotk~e. These samples can be analyzed at
a laboratory1 and thus a timely detection of new agents or determination, of their
nature is facilitated.

G. Means and Methods of Decontamination.

1. Determination of the M.eaning of Decontamination and Classi-
fication of Decontamination Methods.

Decontrr--,•.-- -"- of , .e'-'Ain. ,l1errises,

anu various Oojects contaminated by chemical agen.t•.

The methods :#! decontamination are listed below.

a. Chemical.

In chemical methods, chemicalagents are decontaminated with the
aid of substances that react chemically upon the agent. The agents are
destroyed by being changed into harmless compounds or compounds having
little toxicity.

/
b. Physical.

In physical methods, agents -ie washed off with the aid of solutions
that remove the agents mechanically from contaminated surfaces, ventilate the
curfaces, and isolate them from other contaminated areas.

c. Physical-Chemical.

In this method,agents are subjected to evaporation and to simulta-
neous decomposition by streams of hot air or steam, lxy ua'.*:"'..6 %;'_
Natural deconta.mination should also be mentioned ),ere :i it - I--r
of agenc&. or if it results from decomposition of the agent beLaa.., ,
or da.,pncss of the ground.

The compounds and technical means and devices with which
decontamination is ustally carried art r-. ,ery diversvfie:. The !,election of
a method depends on the agent to be decontaminated •-. .. naitions under
which this agent can be made harmless.
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2. Dccontaminatitg Agenta.

Decontaminating agents are substances that react chemically with
chemical agents in such a way that the agents being deatroyed eixt elr form
harmless substances or substances having little toxicity.

a. Bleaching Powder.

Bleaching powder is one of the main decort,-,inating agents. .(t is
a white powdcr and contains 2801 to 35% of active chlorine (the amount of active
chlorine characterizes decontaminating capacities of many decontamirnating
agents). Bleaching powder is a very unstable compound; it deco-nposes rapidly
in the air by absorbing carbon dioxide and particularly moisturc, losing its
decontaminating properties and forming lumps. High temperatures and light
also have a deteriorating eff-',•e , ",, ,n,. 4 er. r,,',,*, yin.,,,
;•-€,'•I dO L.!Wn during transport and storage of bleaching powder. The

powder is usually stored and transported in wooden barrcls of 50- to 100-littr
capacity. If a barrel has been copcned but has not been completely used, it is
necessary to cover the top of the remaining powder with a layer of sand or saw-
dust 5 to 10 cm thick, and to cover the barrel with a lid. Bleaching powder
should be stored in dry, dark, and unheated places, where it can be checked at
periodic intervals during dry weather.

Bleaching powder reacts strongly upon metals (especially cnpper)
causing their corrosion. Consequently, all metallic parts of equipment used for
work with bleaching powder should be well painted, and upon completion of the
work the parts should be carefully washed, wiped dry, and lubricated. Bleach;.
ing powder should not be used for the decontamination of either fine mechanisms
or polished metallic surfaces.

Human skin affected by bleaching powder hardens, becomes rough,
and wahtksj mucous membranes become inflamed. Blcaching powder destroys
and bleaches clothing and damages footwear. Consequently, a gap mask should
be used, and the agents for skin protection should be available when working
vwith bleaching powder.

bleaching powder is used for the decontamination u!
taminated by .m-astard, lewiiite, and nitrogen mustard. The reactu', of •:

Skeaching pcr.wder upon these agents in liquid form is not only vigorous, but is
also associ.-:d with a considerable emission of heat; at times, even a flash
of flame is ,z.thle. Consequently, precautionary measures (wich. as mixing of
blcaching po..der with water, sand, or soil) must. b. adopted .tjring decriitarnina-
tion of any locality highly contaminated by agents in lih.zid &-.. :r,
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The specific con.sumption rate of dry bleaching powder for decon-
tamination purposes 4s 400 to 500 gm/sq m of area contaminated by mustard
or lewisite. This raw.e is doubled if an area is contaminated by nitrogen
mustard. Dry bleaching powder ib used for decontaminating streets, town
squares, yards, bridges, and open fields covered with low vegetation (up to
10 cmi. Bleaching powder reacts poorly with chemicdl agents at tempcratures
below 5oC, making it unsuitable for decontamination during cold weather.

Bleaching powder can be used as a Tlurry for decontamhir'ting
walls, weapons, and other vertical surfaces, and for decontaminating wooden
parts of equipment and vehicles, heavy objects ni:.ee of metal, and glass
surfaces. Bleaching powder can also be used as nmilk of lime io.r de-nntn-nia-
ating some flat surfaces and objects.

One or two Parts bleachingr powder are mixed with one part water
Sby "u ~usaj " v znx k c a slurry, but oniy one part blea tuhng powaer l b. , ' ,
mixed with two parts water to prepare milk of lime. Milk of lime and slurry
are prepared immediately prior to decoat.,mination, because they decompose
quickly. The consumption rate of slurry is I I/sq m of horizontal surface and

* up to 2 1/sq m of vertical surface. The consumption rate of milk of lime is
2 r./sq m. The areas decontaminated by bleaching powder become safe for
crossing in ordinary footwear within 30 minutes after decontamination.

b. Two-Thirds Based Salt of Hypochlorite of Calciuiw
(l)TC GK).

This is a white powder with anodar like that of chlorine; it is
approximately 5676 active chlorine. It is not soluble in water. A solution of
one part of salt to four parts of water (hy volume) is used at temperatures no
lower than 50C for decontaminat'ng weapons, equipment, and certain parts of
the ground.

c. Sulfuryl Chloride (DZH).

This compound is a yellowish transparent liquid with a sharp
odor. It has up to 6016 active chlorine. Its vapor , couvhing. suffocation.
lacrimation, and skin irritation. Liquid sulfuryl chlorielm caucu. burns,

comrodoi metal, an&d damages clothing and footwear. It rc:. .
rnustard, lewisite, and nitrogen mustard in winter and sum, ,- ; 4 s
par•4 .:ularly valuable for decontaminating the ground during winter when
bleac..ing powder and two-thirds based salt of hypochlorite of calcium cannot
be used for these purposes. Thus. rulfurvl chi.o Le i-,•,lny intended for
decontaminating the ground at temperatures below 5'., :• u- . !ja its pure
state oras a 50% solution with dichlorethane. Its consunmption . •te Ls 0.8 to I I/sq m.
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d. Sodium Sulfide.

This compound is a solid grayish-bron mass with an~unpleasant
odor of hydrogen sulfide. It dissolves vell in water and alcohol. It may be
used for decontaminating thick wood, metal, and glass surfa,-es, and ground
contaminated by lewisite and agents of the Sarin type. A 30% aqueous solution
of sodium sulfide is sufficient for decontaminating various objects, and a 10%
aqueous solution is suitable for decontaminating the ground. Sodium sulfide, in
its solid state or in solution, causes burns, destroys tissues, •z:d dar.-ge-•
footwear.

e. Caustic Soda.

Caustic soda resembles small white or dingy-looking chunks. It
has a high absorption rate of moisture, and it dissolves in the air. Its aqueous

.,,. ,, ...-.. e grou-,,i anct p.remises contaii-.
inated by agents such as lewisite, or those of the Sarin type.

f. Monochloramine B (DT-l).

This cormpn.id is a yellowish crystalline substance with an odor
of chlorine. It dissolves well in water and alcohol. It is used in aqueous or
aqueous-alcohol .olutions for decontaminating skin, hair, clothing, and thin
metallic objects contaminated by persistent vesicant agents.

g. Dichloramina. B (DT-2).

Dichloramine is a white or yellowish crystalline powder with an
odor of chlorine; it contains up to 61% active chlorine. It does not dissolve in
water. It dissolves readily in dichlorethane but with difficulty in carbon
tetrachloride, especially during winter. It is used ir. a 10% solution with
dichiorethane for decontaminating metal and wooden objects contaminated by
persistent vesicant agents. Its consumption rate is 0.5 t; 0.7 1/ sq m of
surface to be decontaminated.

h. Dichloramine T (DT-2T).

This compound is a yellowish crystalline powder with - .
chlorine. 'ý .:ontains 59% active chlorinc. It is uscd (like %ichlorarndir• Bp ai
a 10% s.luti-,n with dichlorethane for decontaminating metal and wooden
objects conr ...,ninated by blister agents.
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i. Hexachloroinelamjine (DT-6).

Hexachloromelaminc is a yellowish crystalline compound with an
odor of chlorine. It does not dissolve in water, but dissolves well in
dichiorethane. It is explosive in its dry state, and it is,therefore, stored in
solution. It i3 used as an 8%6 solution with dichiorethane for decontaminating
metal And woodcn objects contaminated by persistent agezits of the vesicant
type.

j. Aqueous Ammonia.

Aqueous ammonia is a transparent aqueous bo~ution con~voi~ing, Zn%t
to 2516 of -ammonia (aqua arn-monta). It is used for decontaminating skin 4zk~i

hair contaminated 1,., ~-- nI nuid ta1hun, It also can be used for decontain-
inatuing objects contmarinaicci by ciiphosgenc, lewisite. and agents at t.h't. !*,"
type. Aqueous ammonia destroys these agents in their liquid and vapor forms.
Ammonia vapor ot-tained fzomn cylinders or froin bicarbonate of ammonia
(a wbite crystalline siubstance) is mixed with an aqueous vapor and is used for
decontaminating clothing contaminated by persistent agents. The ammonia is
essential for neutralizing hydrochloric acid and its vapor, which form during
decomposition of agents by hot steam. The neutralization is necessary
because hydrochloric acid and its vapor cause damage to clothing.

k. Hot Water (700C) and Steam.

This combination destroys many agents and is used for'decontamina-
thg linen, clothing, and items made of rubber contaminated by vesican~t a&gitzr.

1. Hot Air (60 0 C to 1000C).

Hot air causes evaporation an~d partial destruction of many agents.
In the absence of more effective means, hot air can be used for decontaminating
linen, clothing, and items made of rubber that are contaminated by Sarin or
tabun; it can also be used to decontaminate leather, fleecy and rubber items,
oil-tr'~ted fabrics, felt boots, padded jackets. and t~URcontaminated by
blister: agents. Hot air for decontamin~ation of these artAs's is usuaaiy
combine i with hot steam and ammonia. This method Mf de.
callcu. the air-steammammonia p~rocess.

A blow torch can be used to decontaminate articles by burning.

Decontamination with fuels can be carrie' lyc i: mited
scale in the absence of other decortamrinating agents arid undL~i complete fire
safety control.
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3, Local DecontAmination Agents.

In the absence. of agents for decontaminating street and road
surfaces, or for decontaminating solid and smooth ground without vegetation.
or objects made of wood, brick, concrete, etc, which have been contaminated
by persistent agents, local decontamination agents can be used. Among these
are dry and pulverized clay, loam and peat, slaked and unslaked lime, dolomite,
marl, various ashes containing alkali, and liquid industrial re.,ise that contains
alkali, or actlie chlorine.

Decontamination, in which local decontamhination agents are to be
used, should not be done at temperatures below 0 0C.

The consumption rate of dry local decontamination agents is 1 kg

to 2 kg, and that of liquid avens.* 1 8 tn ?. I/se mof area to be decontaminated.

4. Solvents.

There are many organic substances that will readily dissolve
chemical agents. This characteristic of solvents should be used for eliminating
persistent agents from surfaces of materials and objects that do not allow
agents to penetrate them; e. g., metal and glass surfaces and the surfaces of
glossy items made of hard stock wood. Solvents cannot eliminate agents from
porous materials, and solvents cannot neutralize agents. As agents are
removed from contaminated surfaces, the solvents become harmful and they
sho-ld either be destroyed or neutralized.

The following can be used as solvents: kerosene, gasoline, crude

oil, alcohol, benzene, dichlorethane;. carbon mtorachioride, etc.

5. Decontaminating Agent Solvents.

Dichlorethane dissolves dichloramines, hexachloromelamine, aixl
sulfuryl chloride. Dichlorethane. is a colorless or yellowish, toxic liquid
with a faint and pleasant odor; it does not dissolve in water, or mix with wa -.r;
it does not react. with'metals and does not freim7in winrter-

Carbon tetrachloride dissolves dicbloramines anda,. ,.
Carbon tctr -.nloride is a colorless liouid with the sweet odor of chlootcorm.
It is not u.ec" as a solvent in winter.

•. • Isolating Matetials.

Isolating materials are used for the constructic.a,.of passages
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through sectors of a contaminated area; they car. also be used in the absence
of decontarrminating agents.

Par sages can be filled with uncontaminated soil, sand, coal
"clirkcra, sawdust, etc. If trails must be built, they should be paved with
planks and be provided with little wooden bridges made of poles, bricks,
sheets of plywood, etc. Small sectors contaminated by liqiiid agents should be
filled with sawdust, sand, coal dust, or other porous materials. These
-atcrial- ab3orb basic substances of Uioiid agents and thcr vapor. In scinc

instances, they assist in a partial decomposition of the agents, although they do
not provide complete decontamination of contai.'ii: -ted surfaces. Any porous
material that has absorbed an agent must be removed and eithi.r destroycd or
neutralized by decontamination.

Some paints and lacquers having a special composition that resicts
i, ... • :--"',-. c.i agý,-.ti can aiso ue inciJuac among the I :.

materials. These lacquers and paints protect..some objects against the destruc-
tive effects of agents and can be decontainanatel much easier.

7. Deconmaminatiun Vehicles, Devices, Installations, and
Appliances.

a. Sieve-Wheelba.rzrw.

A Pieve-wheelbarrow is the simplest device generally available to
personnel of the MPVO for decontaminating small areas of rough terrain
(gutters, ditches, craters left by chemical aerial bombs, etc) with powdered
decontamination substances.

The wheelbarrow, which looks like a wooden box with its handles
folded back, has a sheet iron bottom with a L•ilt-in sieve, and it is used for
scattering decontaminating agents. The holes in the sieve are 5 mm in dia-
meter and are placed at intervals of 1. 5 cm. The box is 75 cm long, 50 cm
wise, and 18 cm deep.

The device holds 20 kg of bleaching powder: an area of approx-
imatcly 50 sq m c-n be decontaminated in 3 minutes with one lo10.i uf Wieaching'
powder scattered at an average density of 400 gm/sq m. T,: ...
capar *.!,, of the wheelbarrow is 750 sq m/hr.

The device can be reloaded in approximately I minute.

The sieve-wheelbarrow is operated by foi.? tv ::.,.rry thedecontaminating agent and reload the device, and twn e-e'ati.; he device.
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b. Wheeled Decontamir.atin3 Device (VDP).

The device is used by personnel of the MPVO for decon-
taminating small level sectors of the terrain, yards, sidewilks, passages,
etc with powdered decontaminating materials.

The device is a metal box (bin) mounted on a two-wheeled cart.

The cart (figure 19) is cquipped with a shaker. siac;.r regulator.
and a shifting de' ice for idling, forward, and reverse.

FIGURE 19

WHEELED DECONTAMINATING DEVICE (VDP)

1. Lever, 3. Switch coupling

The shaker is located in the box above the axis cf the device. When
the device is in motion, the shaker turns and loosens the decontaminating
agent assuring uniform sifting.

The sifting control permits changes to be made in sifting rates
from 200 to 1000 gm/sq m.

The shift device, which changes from idle to forward n -,-

is pnsitiore-" on the rikht side of the cart. It consists of a !.]utch ,
to the operating axis; there is also a lever for moving the clutch. This
enables the %iinr in the bushings on a wheel to make a contact with the clutch
(operatiorai running), or to become disengaged from rl.• ro.,o:-- 'idling).
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The device weighs 53 kg.

The box (b:n) holds approximately 55 kg of bleaching powder.
The width of each strip decontamir.ated is approximately 90 cm. in 5 to b

minutes, one load of bleaching powder allows decontamination of an arca of
approximately 125 sq m with a rate of sifting density of 400 gm/sq mn. The
decontaminating capaibility of the •vice is approximately 100 to 1000 sq m/hr.

Three individuals operate- the cart: one pus'ies the cart using a
hand grip; two carry decontaminating material atd load it on the cart. Reload-
ing requires approximately I minute. Because of some deficiencies, the pro-

duction o0 the Vin, device has been discontinued and another device is being

manufactured instead.

c. Wheeled Decontaminating Sower (SVDP).

The wheeled decontaminating sower is a new model of the a.vove

cart. It is a .- 1indrical bin mounted on a two-wheel cart (figure 20). As the
sower is "ushedc forward, the bin, operated by a special working principle,
is agitated and sifts 6econtaminating agents liniformly.

FIGURE 20

WHELLED DECONTAMINATING DEVICE (SVDP)

The device weighs 55 kg when empty.

The bin holds approximately 80 kg of hle.tching p,-.-i,. mhe width
of ea.h decontaminated strip is 1 m. One load of bleaching powder decon-
tarni; :tes an area of 200 sq m in 3 to 4 minutes.
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Three persons operate the device: one pushes the -art forward;
two carry decontaminating agents and load themi on the cart. Reloading
requirci approximattu1y 1 minute.

The decontamination capability of the device is approximately ZOGO

sq rn/hr.

d. Ground Decontaminating Apparatus (PDM).

This device is used by personnel of the AMPVO for decontaminating
lar~ge areas with powdered decontaminating agenft (fig-tre Z1). The apparatus
Is a wooden frame attached to the body of a truck. Thb frame has on~e rear
wall and two aide walls. The truck tail bs_.-d lowered down 450 angle
provides the fourth wall for the device. The walls of the frame asid the trucl,
tail board connected to it form the bin. The sifter roller is positioned in the
lower part of the bin. WAý. ' . '1!.~ LL~.- 7 -i. Ici" J
the sitter roller is provided with a drive sprocket wheel, which is connected
(by a chain) with tb'. 0riving sprocket wheel mounted on the left rear wheel of
the truck.

FIGURE 21

GROUND DECONTAMINATING APPARAT US (?YD M)

1. P.fl, 2. Sifter roller, 3. Guiding boards~, 4. Transve-re- 01't-
ting board, 5. Sprocket whet.l with 14 cogs. 6. Sprocket wheel with
8 c,.cys, 7. Bracket, 8. Chain, 9. Truck wheel (truck), 10. Side
boards. 11. Rear board
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The truck is loaded With a decontaminating agent packed in barrels
or in bulk, in amounts suitable to the capacity o0 the truck. Two or three men
on the truck are the assigned service crew. Working with shovels, they refill
the bin with decontaminating agents uniformly aýd continuously.

As the truck moves, the soifter roller revolver and scatters
derontarninati,-,g agents uniformly over the ground. The truck travels at A
speed of 10 to 12 km/hour during operation. The densi:• of sifted agents
varies between 400 to 500 gm/sq m. Each turn tif the truck produccu a
decontaminated strip approximate.y the width of the body of the truck.

e. Truck-Towed Decontamination Dev.ce (PDP).

This equipment operates in the same way as the PDM device. It is
attached to the fol)l,-w t-- t . . •.-k. SCA.-,51. riAZ-73. and ZIS-!50. The

uaiic parts cx rine device are the bin with its sifter mechanism, and the t-.iein
drive, which extends from the hub of the rear right wheel of the truck to the
shaft of the drum with its sifter mechkntsm. The bin is made of metal and is
equipped with a control lcver with which the density of sifting can be regulated.
The operational features of the PDP unit are the same as those of the PDM
device.

The bodies of the GAZ-51 and GAZ-63 trucks can be loaded with
"1300 kg to 1500 kg of bleaching powder; the loading capacity of the ZIS-150
truck is up to 2500 kg. Consequently, at an average consumption rate of 0. 5 kg
of bleaching powder per sq m, one load can cover between 2600 and 5000 sq m
of contaminated area. The PDP device is operated byspecial units of the MPVO.

f. Portable Decontannation Device (RDP).

This equipment is used for liquid decontaminating agents or for
solvents and is for decontaminatiorn of various weapons, pieces of equipment,
and other objects contaminated by persistent agents. This portable decontam-
inating device can also be used for decontaminating contaminated air in closed
areas. The device is es.p.cially suitable for decontamination of vertical
surfaces. -

The apparatus (figure 22) is a metal tank Lhat is fi•lczi -A:,
decor.amination liquid. Air pressure is built up in the tank wi.h the air pump.
The p? ossure forces the decontaminating liquid out of the tank, into the rubber
hose, &.i&d through the outflow hoce. When the liquid reaches the r.ozzle
througz, the open petcork, it escapee in spray furnm and sp•.i~kles the object
bein'.g decontaminated.. One personcarries thea de-vice C:. *ý_,:. ."Gk. Theu operat-
ing capacity of the device is 8. 5 liters. It weighs approximately 8. 5 kg empty,
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and approximately 18 kg when full. The length of the Ppray is 2 n. 'u-iu• ,'V4

decontamination. the spray nozzle is held at a distance of 30 cm to 4:) "
"the surface being decontaminated.

a
a
at
p1•
lit.

of

'0!'

th

FTGURE 22

PORTABLE DECONTAMINATION DEVICE (PDP)

1. Tank, 2. Opening, 3. Casing cover, 4. Strainer,
5. Lugs, 6. Little bow, 7. Balance beam, 8. Support-
ing screw, 9. Drain tube, 10. Outlet filtet, '. - I

qtraps, 12. Piston cylinder, 13. Cap, 14. P.lto.;, |
-//' •1. Rod, 16, Valve ball, 17. Spring, 18. Oer.ini.

pumped air, 19. Air tube, 20. Clamp, 21. Outflow 1,u.- tur
S-2. Spray nozzle, 23. Petcock, 24. Stem in idle p..stti •,
;53. Handle, 26. Box for spare parts

ina
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g. Decontamination Tank Truck (AR-S).

This truck is operated by special anits of the MPVO. The truce.
is used for decontaminating streets and squares with decontaminating (dis-
infecting) solutions. The vehicle cain also be used for deco ,"aii•intinp
vehicles.

Cm to .43 The ARP vehicle (figure 23) has a tank mounted on the chassis of
a ZIS-151 truck; it is equipped with -nechanical and h;-d-operated pumps and
a system of pipe lines. Its operational capacity is 2500 liters. Decontamin-
atirng liquid is poured into the tank through an opening on top. The mechanicall
pump, which is operated by the truck engine, is used for ref;Iling the tark :.Ath
liquid. The output of the mechprical ,'nmp is up to 300 I/min. A hand-
oper.÷ed pump is used when the mechanical pump is out of order. Th. output
of the hand-operat..d pump is 40 I/min. The pipe lines are controlled by a
system of tubes -. . - " ... : .- . -
liquid directly from barrels or other containers; they are also used to deliver
the liquid via 3i~tribution tubes to the •pray nozzle (decontaminatton nozzle),
which is located at the id of the tank.

FDP)

FIGURE 23

traine r,
Suppc.rt. DECONTAMINATION TANK TRUCK (ARS)

.stor., The tank truck txavclas at a speed of 5 to k.,Ir ..... .

,ening i(,; ation i., .eing carried out. Thorough decontamination reqi. t-i,.. -Vr !our
* .tflow ho, ,', turns of the vehicles over the same area.
Ile pcns,ti-', ,

The tank is equipped with a header for eight connecting pipes, which
have a correspcnding nunmber of hoses anid spray nv ,'- f -r .i --. the dcr-nta
ination of motor vehicles. Simultaneous decortamtar-iiL.n r/, asteralJ!
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motor vehicles ',p to eight) or other obje,:ts can, co.&se.:= .,,. . ..

For decontamination operations, towns and riral areas can also
use many other vehicles, devices, and improvised means, such as equipment
of the building and highway construction departments or of some branches of
industry.

Among the motor vehicles employed in rural areas the following
can be used for decontamination: sand scatterers, watering trucks, sweeper
trucks, snowplows, and other vehicles.

h. Sand-Scattering Truck.

Sand-scattering trucks are used for strewing sand on streets ana
sidewalks covered with ice. A sand truck provided with a. bin and a sifting
mechanism can be used to decontaminate the ground by -.cattcring decontamin-
atingagents. The PM-! qa1-jq n,))tntadonthech1q.iqof the ZrS-J 50

truck. iLS capacity is 2. 5 cu m and the width of dispersion is 6 m.

i. Watering Truck.

Watering trucks (figure 24) can be used in decontamination opera-
tions for washing surfaces of streets and squares with water, and for
decontaminating and disinfecting with solutions. Some types of water trucks
can be equipped with plows and brushes for cleaning and sweeping (figure 25).

FIGURE 24

WATERING 'fkUCK

Water trucks car, tIso b-- used for decontaminating vertical surfaces.
Plows and 'iushes can be used for cleaning, prior to decontamination, mud
and snow fiom bridges contaminated by chemical ag.-r, t'- PM-8 water
equipment is mounted on the chassis of a ZIS-150 truck. r, -:.;:'ty is
6000 liters, the width of washed strip is 6 rnand itb opeea.ionai speed is 5 to 6
kmr/hr.
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FIGUR.L 25

WATER TRUCK EQUIPPED WITH PLOW AND BRUSH

The sweeper t~ruck (figure 2u') is us~ed Sor sweeping and cleaning
rubaish from bridges. it can also be used for cleaning dirt arid rubbish from
bridges prior to chemical and radiological decontamination. and also for
scrubbing wet decontaminating (disinfecting) agents deposited on bridges.

FIGURE 26

SWEEPER TRUCK

k. Snowplowvs, Snowshovels,and Snow Loading Equipment.

Trhese vehicles (figure 27, 28) and oth-r v'chirles for s~no'* removal,
can be used for cleaning snow contaminated by toxic c -~ -at gents C'r
s,-iow polluted by decontaminating agents.
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FIGURF 27

SNOWFLOW

FIGURE 27

SNOWSHOVEL

A snowplow clears a 2. 6-m-wide strip, removing snow up to
25 crm deep. Its speed is 25 km/hr. A snow plow attached to a tractor clears
an 8-m-wide strip at a speed of 1. 5 km/hr.

1. Miscellaneous Veh,.rI 's.

Among the vehicles used in riral areas, lime spreaders and
manure spreaders can be useful for decontaminat-ng purposes. Variouis
spray pumps, hand-operated and mechanical, can be used for decontaminating
the ground, buildings, and other objcctG with decontaminating solutions.

Buildings, factory equipment, machines, b~nkAte*, tc t-a.

decontamin-ted with solutions applied with paint bprayers. Gernt.;'t
and other eom-pment used in building construction can be used for •l:.•'..g
slurries.

Graders, bulldozers, scrapers,and other- rnac.1iory emzployed in
highway construction can be used for removing top soil .,c: '.at,. ,-
radioactive or toxic agents. The D-165 heavy grader srr;pts i ;ayer of soil
up to 3 m wide and has a capacity of 2.to 3.5 linear krn,/hr. Thc D-17
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bulidozer, which is operated with the C-60 tractc r, t .: -

and has a capacity of 1. 5 to 6 hectares per shift. The D-188 scraper is
equipped with a 3.15--m-wide blade, and has a capacity of I linear km/hr.

A brushwood ripper should always be used prior to decontaminating
places covered with brushwood. The D-174 brushwood ripper, which is used
with the C-80 tractor, clears a 3. 5-m-wide strip of bushes; its capacity is I to
3 linear km/hr.

Various types of steam-operated equipmer:.. found in factory areas
or assigned to the transportation system, can be used for decontaminating with
steam.

Bucking houses (laundriccc) are equipped wij:.> special boilers or
7 tanks that are used for decontaminating articles made of cotton or linuel, and

articles made of rubber or rubberized items, which are boiled in water solution
containin 7.-%hvdt........

"8. inprovised DecontarnŽ4 ation Devices.

Various !.nprovised decontamination devices can "e used in the
absence of standard oages.

Shovels, for example, can be used to scatter decontaminating agents
and rakes and brooms can be used for mixing the substances and spreading them
evenly. Shovels, scrapers, and brooms can be used to remove contaminated
snow. Buckets, paint brushes, soaked bast brushes, and mops can be used to
decontaminate buildings by applying slurries made-from decontaminating agents.
Liquid decontaminating agents, solvents, and fuel mixtures can be spread with
watering cans and other devices.

9. Methods for Decontaminating Installations Contaminated by
Persistent Agents.

In urban and other populated areas, attention during decontamination
should be given first to the craters left by explcded chemical aerial bombs.
then to. building passages through contaminated sectors in ordeu to evactuate
caauaities and the population; next, decontamination shoul, , ...... l.. •;ctor•
whcre r.scue work and emergency maintenar.ce work would, :.- t..:euur: first.
All retraining contaminated territory including buildings should then be
decont; --.inated. The first efforts should be directed to decontaminating sect rs
and ins.all3-tions that are essential to the restito:- a: :.I nurrmal activity of the
town, populated aTea, or- industrial center.
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Areas that cannot be decontaminated by a •aiabie means _d
7/ sectors Clumed to the population, for a prolonged time should be I eft to the

natural decnntamination process. Such sectors shotid be enclosed and
marked with warning signs.

Craters left by chemical aerial bombs can be rradc harmless by
filling with dry decontaminating agents or by spraying with decontaminating
solutions. If dry bleaching powder is used, it should be mixed with dirt and
3and, or sprinkled with water to prevent ignition that result! from reaction
of the powder with chemical agipnts. Debris thrown out of bomb craters by the
explosion should be collected and dumped back into the bomb crater, and the
crater should either be filled or sprayed with decontaminating agents. If it
is found to be coutaminated by liquid agents. terrain around the bomb crater.
shculd be neutralized by decontaminating agents.

Paths throu.-', .. . l,.. ,• -, ,. -
'iney can be made using decontaminating agents or improvised floors, by
building raised pathr 8 rm to 10 cm high of isolating materiais. or by
removi-r 8-crnttI,0-cdeep strips of rontaminated soil in an open field and
20-cm to 25acm deep strips of contaminated %now. Floors can be built of
poles, boards, bricks, or cther materials. Bricks or logs khould be placed
under the floors, if they are built like little bridges of boards or poles. The
boards should overlap one another where they meet in suc.h a way that the ends
of the top board- face the direction in which people are going ywtmfn passing over
these bridges. This is necessary to prevent individuals passing over the bridges
from stumbling over the boards and rtepping into contaminated places. The
construction of floors and paths of isolating materials is only a temporary
measure. After evacuation, all raised paths and floors should be removed to
specially prepared areas, and the paths sho-ld be made harmless by decontam-
inating agents.

Streets, squares, and yards, with artificial rurfacez, should be
decontaminated during warm weather in the following way. A contaminated
sector is first sprinkled with dry decontaminating agent and it should then be
sprayed with water (0. 5 1/sq m) for 5 to 10 minutes. As the slurry of the
sprinkled decontaminating .aýgent starts forming, it shouid , bc ý .... a v._

stiff brush o- brooms, cr it should bc swept by cleanilL; tru,;Fs. T±- . ,

and scrubbinly :'ontribute to the better mixing of chemical .igen's and - .

inating ageics. and this speeds decontamination. After two or three scrubbings,
the decontaz',inating agent should be washed off with water, and either cleared
away with br.ooms and shovels or with sweeper trucks

In strong winds,a contaminated sector sh.ould 't. spry, d -o*ith
water prior to decontamination and then sprinkled with d'econtarninating ag,'nts.
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The same procedure should be used, if streets, Z ,1 '-....-'<.'-J
dusty. or- highly contaminated. Dirt and dust should be washed off to the
sewerage system and, after the decontamination agent has been scattered,
additional spraying of water is not necessary.

Streets, squares, and yards with artifical surfaces can also be
decontaminated during warm weather by using aqueous solutions~made of two-
thirds b.tsed salt of hypoc~ioritp of calcium, and by aqeous solutions of alkali,
if the area ii contaminated by liquid agents of the Sarin type.

. After decontamination of asphalted surfaces, it is necessary to

determine how complete the results are, and, i1 they are incomplete,
decontamination must be repeatcd, because drops of persistert agents
penetrate the surface of asphalt to a depth of 4 cm. Streets, squares, and
yard3 covered with blorckwood pavement and bridges with wooden floors should
be decontaminated dii'.. -1n weather with slurries made of bleaching powder
or with solutions mane d two-thirds based salt cf hypochlorite oL ca'...,.
After the sluiry haq been spread on a wooden surface,it should be scrubbed two
or three ti-nes in a 10- to 15-minute period, after which the completness of
decontamination should be tested. If undecomposed agents can still be found,
decontamination must be repeated as soon as the previousiy applied slurry has
been removed. The second application of slurry must also be removed upon
completion oi the process. One must remember, that a slurry only decontam-
inates the surfaces of wooden objects. ConsequeiLly, the agent may "sweat out'
"from the deeper layers of wood after 2 or 3 days. In such cases decontaminatioi
with slurry must be repeated. Streets, squares, yards, and bridges can be
crossed in ordinary footgear within 30 minutes after completion of decontamina-
tion with powdered decontaminating agents.or with slurries made of these, or
after decontamination with aqeous solutions:of liquid decontaminating agents.
Thirty minutes is essential for effective chemical reaction between the decon-
taminating agents and chemical agents involved.

When temperatures below SoC prevail, bridges having artificial
surfaces should be decontaminated with solutions made of sulfuryl chloride and
dichlorethane. Bridges can be crossed ( in ordinary footgear) within 15
minutes aiter decontamination by this means. If t!-." . 4 g were cover•e
with d-ep snow prior to contamination, decontaminatn.. n.hoiiir be carrie out
with snrc'viplows and snowshovels, or with other snowz-rnv .......... •mall
area. should be decontaminated with shovels, picks, matt.•x, an! scrapers.
Snow ; amoved from decontaminated areas should be dumped away from
pupul;;-ed areas in specially reserved and enclosed places, where it can be
left until spring or until it can b- oiLi by 3now tkalers Al contaminated
water thus produced should be made harmless with .Pw-. ;.i• uowuer
(I kg/cu m of water).
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An open field is difficult to decontaminate uecduse arops ot
persistent. agci,'ts penetrate the soil to a depth of 10 cm or deeper. During
decontarnmnation of open fields by chemical means, the contaminated area
should he sprinkded with bleaching powder or sprayed with solutionm; cf liquid

decontamination agents. After sprinkling with bleaching powder, the soil
should be sprayed with water, then loosened up with shovels and rakes, 'and,
finally,stirred with brooms or stiff brushes.

If the ground to be decontaminated is covered with grass or with
other vegetati on over 10 cm higa, the vegetation must be removed prior to
application of the uleaching powder. No vegetation up to 50 rMn tall has to be
removed, however, if, instead of blcaching powder, solutionF of decontaminat-
ing agents are used for dtcuntamination.

In a contaminated park 4. gardenall thoroughfares, walks, and
bomb Lraters should be d-.... '- , f trnilted 1-iaheq %nd branches
ot trees up to . m tall adjoin thor .ughlares and walks, they must be chopped
down and burned, Trunks of contaiainated trees should be hosed with high-
pressu7-e strea:'is of water.

Small contaminated art -. and paths can be decontaminated by
scraping and removing the top layer .ýf the ground with roadbuilding machines or
regular shovels. Removal of a; ayer 8 cmto 10 cm deep is usually sufficient,
but if the area is highly contaminatcel the depth of the scraped ground should be
increased to 15 cm.

Scraping contaminated ground with shovels is a very difficult
process; such decontamination shoulC, therefore, only be tried on very small
sectors. The scraped ground should oe -erntwedfrom populated areas to
restricted special places.

/ ,' A layer of contaminated snow or ice can be removed with snowplows,
wooden or steel shovels, scrapers, mattocks, and crowbars. The depth of the
layer of snow to be removed should always b'a a cm to 3crr greater than the depth
of tie penetration of the chemical agen.,,vhich can be readily determined by
traces of the agent found in the snow. A 20-cm to -
should be rimoved on the average.

Outside walls of houses and other bujldings can be made harmless
with a blear, hing powder slurry, with local dacontaminating materials, or with
soluil-ns ol liquid decontaminating agents. The slurry sh'-uld be spread
un-iformly with soaked bast bxushes or with other brushes ,fo. all c,-ntamin-
ated placeshave first been sprayed with water. After scrL-:wU,?g "--e:a placca two
"or three times. the completeness of the decontarninatirn is tested. If
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necessary, decontamination should be repeated bzt ,... ".. .:

i. e., the slurry already applied, has been rernoves.a

r.oofs of houses should be decontam'nated only if the vapors of agents
can be carried by the wind to neighboring houses. or if the vapors can penetrate
neighborinig houses throughthe air intakes of ventilators. Highly contaminated
roofs should be washed with a slurry of bleaching powder, with solutions of
liquid decontamia.ating agenzts, or 1e decontaminated by local decontaminating
methods, and should be scrubbed with mops (brooms, brushes, etc) and hosed
with high pressure streams of wate-. If roofs are just slightly contaminated,
washing with water is sufficient. Roofs built oi battcns or shingles should be
decontaminated with a slurry made of bleaching powder. All waste water from
washed roofs should be led to a sewer syster, if none is available, the wast..
water should be trapped in a ces.spool.

All ir-side premises of buildings to be decontaminated should first
he emrnnied .-f alil c;,.......:. t~'ýip---:-0 C,-,,tzmniiated w.-Ils,
ce~lings and floors, and all wooden objects shoilld be decontaminated "-ith a
slurry, Door knobs and window grips, latches, hinges and other metal parts,
anc, glass windows should be decontaminated with a slurry or bleaching-powder
paste, and then washed with water and wiped dry. They can also be wiped two
or three times with a rag saturated with kerosene or gasoline. All premises
should be washed with hot water and soap upon completion of decontamination.

During decontamination of the inside premises of industrial
installations, care should be taken that decontaminating agents containing active
chlorine do not drip on machines, electrical equipment, or other valuable
objects that can be damaged.

*All inside accommodationr -. sntaminated by lewisite or other agents

of the Sarin type should be decontaminated by the application of aqueous
sjlutions of alkali.

Equinment: machines, and solid metal objects should be decon-
taminated with solutions of dichloramines and hexachloromelamine or washed
with kerosene, gasoline, or other solutions. All contaminated objects should
be spi-yed with decontaminating solutions using devL.cs j,.u.., , -LL

tion kits, or they should be wiped by hand with a rag saturoi., ý -' th::
sou.iti;r., After decontamination, the surfaces should be wipfA-! s.. . , if
necess-ry, coated again.

Prior to decontamination, all visbl Aro1 r s- or spots of chemical

agents and grease and dirt should be wiped off cntar!1'!-- "•-1 .91;t.-s. The
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Siulrfaces to be c dcoi~taminated should be wa.shedc two OA: .."
solutions and then wiped dry with a rag; a fresh solutirn anc, a clea.n ratv
-should bc used each time, because, being contaminated, the~y constit ute a
danger to the ude.:a. Precautionary measures mut therefore, be taken dur-
ing decontamination and the solutions and the rags used should be destroyed
(burned) after decontamination.

Rough metal anti woode~n ohjertm can be decontarairated with a
slu~rry made of bleaching powder or with a solution of sodium s-.aifide; if these
are not available, the objects should be washed several time--. with a hot-water
solution of soap and washing ioda.

Metal objects not spotted by agents can be dec.ontaminated with hot
* water and steam. Small instruments and other metal objects that %%ould not be

affected by !boiling water can be decontaminated by boiling for 30 t0 40 minutl~t
and then left to dry; they can be wiped later.

N Vehicles will be treated at special stations for decontamination ui
vehicles (SDT) or &a. dlvcontamination points (13P).

Different methods of decontamination will be used for various sec-
tions and parts of vehicles, according to the material of construction and the
type of contamination.

Rubber tires can be decontaminated with a slurry made of bleach-
ing powder. Wooden parts ~should also be decontaminated with a sluirry or
ahco.Ad be sprayed with liquid deconraminating agents.

Metal and glass parts can be decontaminated wi-th liquid de-contam-
inating agents or with solvents; precision mno-a tools will be decontaminated
with solutions made of monochloraraine B, or washed with solvents.

Railroad and trolley-car lines shouldi~orma'ly be decontaminated
with the s3ame means and in the same way as the ground.

Clothing, linen, shoes, gas masks, items for skin protection, and
household a&-ticles should be decontaminated at clothing
(SDQ) or at temporary decontamination points, depending upon 6,. -f rno-
tarnination a-t. the material of the contaminated articles. Varinusd.....
ating methods (ventilation, boiling it. water, steam-ammonia or steam-air-
ammonia pr-iesses, and decontamination agents and solvents) can be used.

Artic",es contaminated by vapor or. fog of pers:' "a gee, should
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be aired for 2 or 3 hours in the summer and te-r A , .
same articles have been exposed for a longer period (over 2 liours)'to high
concentrations of vapor of persistent agents, airing should last longer; I day
in s-ummer and 2 or 3 day.; in winter.

Objects contamiratted by liquid agents can also be decontaminated b,
airing although this method does not always bring positive results and usually
.lasFs a long time. Thus, clo•thing and delicate household articlcks made of clot)
wool, cotton, and linen fabrics must be aired for 8 to 10 days duri g sammer,

* and for Z0 to 25 days during winter; rubberized fabric- and fabrics impregnated
with linseed oil require 15 to 20 days of airing during the summer, and 30 to 39
days during winter. Leather articles should t- dired 6 to 10 days in the
summer, and 10 to 15 days in the winter.

Objects cob.taminated by viscous agents should not be decontamin-
ated by airing.

Contaminated articles should be aired outdoors on ropes, hangers,
Sf-nces, etc. To speed -5.ring of clothing, they should be hung spread out and

their position should be changed several times.

All types of articles made of cotton, linen, half-wool yarn, and
rubber, rubberized :tems, and small objects made of mretal, glass, and
porcelain can be decontaminated by boiling. Many agents that disintegrate in
boiling water form hydrochloric acid, which is harmful to the fabric. Dis-
integrating lewisite, for example, forms beta-vinyl chloride arsine oxide,
which is toxic and irritates the skin. To neutralize hydrochloric acid and the
oxide, boiling should be carried out in a 2% solution of sodium carbonate.
A double amount of ashes can be substituted for the washing soda.

Articles made of cotton, linen, and half-wool labrics, and metal
and porcelainl items should be boiled for 30 minutes. Rubber and rubberized
articles r-hust be boiled for 1 hour.

Decontaminated clothing and linen should be washed with soap and
left to dry. Article3 mrade o-' rubber and rubberi'." 4,t Mrs %hould be rinsed ;n
cold water and left to dry. Metal, glass, and porcelin iten-ms ahould be
rinsed in hot water and wiped dry.

". Clothing made of wool, fur, or quilting, leather articles, felted
footwi.ar, and similar items, which can be damaged by boiling, should be
decontaminated by the stearn-a•-c.,-i:•.n ,'rczcs6 ot b,," Lt." steani-air-ammonia
method. The latter is the most effective decontar,-. '.,:. nu.inod for various

-' objects contaminated by chemical agzelis.
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10. Dr:contanination of Food and Drinking

Food and drinking water contaminated by prr..tistent agents present
a great danger to :he public. Decontamination of food and drinking water is
difficult and not always effective. It is necessary, therefore, to adopt all
rpossible measures for protecting food and drinking water against contamil~ation.
These meazures were explained previously, but many situations, could develop
in which decontamination of food and drinking water would be nec:essary.

Food and water exposed to vapor of persistent ag- -ts become
contaminated only to a small extent. After the odor of the agent is eliminated by
"airing and after washing and boiling, food, except fats, which became highly
contaminated, can be consumed. Water exposed to the effects of ¶,opor of
persistent agents is safe for drinking irn!y after boiling.

..If traces of drops of ageiat are found on products v'•ch as sugar,
butter, cereals, rnpnfectI.: U.- ;... - . ior a0.1

technical purpose.

If only the surface of groats, flour, and other loose products are

contaminated by liquid agents, the surface layer should be removed and the

remainder should be decontaminated by airing to eliminate the odor of the
agent. The products should then be washed, cooked, baked, etc. Contaminated
containers used for packing such products should be emptied and destroyed. All
decontaminated food can only be used after it has passed inspection of its
sanitary condition.

\

Unopened canned goods are not affected by chemical agents. Drops
of agent settled on cans can be washed with hot alkali and soap solutions or
cleaned mechanically.

Water stored in tightly covered metal or glass containers is pro-
tected against contamination. The containers should be de-contaminated in the

"7 Isame way as canned goods.

Water contaminated by liquid agents that has not been-.decontaminated
"remains unfit not only for drinking but also for washing,. iaundering, and Uther
household usec.

S-.econtamination of water is carried out with sand filters ard by
"proce.ssing wr"' special chemicals.
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11., Decontamination of Obýjec't* ZA.-.V 1- --10'11

persistent Agents.

Nonpersistent agents dissipate rather quickly in open air., Dei
tamnination of polluted air iz, therefore, needed mostly in stagnant places.
is necessary next to decontaminate bomb craters left by exploded chcmica
aerial bombs in order to eliminate the spread of vapors from the craters.
UAudcr certain .onditionR it is ahlý . cccssary to decontaminate rooms, dc.

* food, and variolis other objects.

The basic method of decontarninating air, quarters; various ol
and food is by airing, which can be fpeeaud up by creating drafts or a-.r Sul
by beating objec-ts to be decokitarninateci. etc. Smn.ll bon~ir.es tihat cause
A rafts of air can also speed the dissipation of agents in stagnant areas ci

siderably.

Craters formed by chemical ai-rial bombs and in vapors
nonpersistent agents spread can be filled with dirt, flooded with water, or
sprajred with solutions of decontaminating agents.

Clothing, footwear, and food should be aired until the odor of,

agent has vanished. Slightly contaminated water should be boiled. If wat-.~
contaminated by nonpersistent arsenical agents (e. g., adamsite), deconta,.1 tion by special filters is necessary.

If rooi-,a are filled with contaminated air impossible to rootc
created drafts, heated stoves. and other mechanical means, the rooms sli
be decontaminated by chemical means; e. g. , by dlecontanninating solutions
sj.,;a-ysUd fromn portable decontamination devices or from other sprayers.

The' following composition ii.. LLed in decontamination so'ution'
decontamination of phosgene and dip~hosgene: hyposuifite, 30 gin,; soda. 69
and caustic soda, 5 gm, per liter of water. A 10%h aqueous solution of arm.
may also be used,

* ~~~~Air contaminated by prussic a(7.:(' -- i~~~--~r
ing, a 270% solution of formaldehyde or a solutioiL 5f~ ~'o iron 'vitriol C
-i~i of copper sulfate) per liter of water.

IZ. Safety Measures During Decontamination.

As a rule, decontarninatiun sht:u1&'. hle a rrie:.? out by pe~rsonnel,
the MPVO. The public cani only be allo-.ved t..' ,e~rioý-rn 'ery simplei decon
tarniir~ation tasks, such as ventilating rooms and contaminated objecrts.
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Personnel carryring out decanr: .:. -.

by n.onpersistent agents must wear gas masks, WhenL "-ecrL&t.Axik:at~c.
rooms filled with carbon monoxide, it is necess;ary to use a hopcalite

econ- i.n isolating gas. mabk.
i. It

a! ~During decontamination of Fitreets, yards, 9,quares, and b
a! contaminated by persistent agents, tcaaos,thdt come in contact with li(

agents and are exposed fo)r a long timne to irritarit vapor of agents that
.othngthe skin, must -vear gas masks and protectivc z!othing.

o~j~ctsIf decontamination invoivis objects contaminated h- pcrsi~c
uctionayentb, and if decontamination will be veriormed outside the conta'min

UPt-n or locality involved (decontamTination o; automobilio:. or housel-oi . iter
con from buildings to der c~itarriri-tion statio."s), gas masks, protective ap

C~fl gloves must be worn.

16 Of

or takep; place must be -distinctly marked. Personnel employed at dccort.
Statijns con leave their plare of work only via the indicated exits and
gloves and iootwear must be decontaminated hefnre the wcarcr rcachL;

enth Decontamination personnel should put on protective items
er isa designated places located where there is no possibility of becoming cojýarnna-ated. All ra83, fiber packing, and other pieces of waste use'd during C

tamnination should be thrown into a specially excavated hole or deposit(

0 ItNhoxes to be destroyed after decontamnination (burned or buried).

One should avoid all contact with contaminated objects. Sr
k S drinking, eating, sitting, kneeling, or carrying out body flinctions are

permitted in places where *I:ý.ontamination is being carried out.

a o rin After decontamination has been compaleted it is necessary t60 gm;infect oneself.
im onia

13. Utilization of Deccnitarnination Devices for Disinfecti
Deactivation.pray -

(70 Many decontaminating age.As that c-i ~ ie
decontamination devices and vehicles, and sneci~i i or deLQ-
ing clothing and vehicles can all be used for disinfection purposes if th

el of 1. The term deactivation is most often w'-; !,r tc pro,-wss of r
n-radioactive objects or places arPs.
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or objects ara contaminated by gerzna and toxins.

During deactivation of a locality contaminated by radioartive
substances, roadbuilding machines used for decontamination, vehicles of
mobile refueling stations (ARS), watering vehicles, sweeper vehicles, snow-
plows, and hand-operated and mechani,.ed sprayers can all be used.

Various solvents (gasoline, kerosene, alcohol, etc) can..b8_used to
de.•tivatc equipmncnt, inside prernises, vehicles, motor v-'hicies, machinury,
etc contamifiatcd by xadioactive substanLces. These ;olvents can also be

* used to decontaminate motor vehicles and dcvi"cs and applicances that can be
adopted for the atomizatiun of liquids.

In order to carry o,.t rlea•'t.,ation, all deco-tamination motor
vehirl:s and devices that use decontaminating solutlons an-i solvents r'd.t be
filled either with water, with solvents, or with solutions of washing compuunds.
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PROTECTIVE MEASURES AND RULES FOR PUBLIC CONDUCT

Upon announL ement of the ýx'stenc o of 'Critical Sitiiation " in an
inha ,ited arra, all civilians -;hould seek safety for thernscilves and tbher
farn: lis art, shu~ secure indiv.idua' rnans for Protection, whlich should be
conmt~tLAntly a-.a~ilaa'k.

Meas'ire3 sho-ucd bc t;&kor, ait home to Protect food, wa.ter, and housec-
hold :coraniodities against cont~iirinaition by :hemic-l ~ig-ýigtF

Self -dcf ýn group- in , 'd ;eoA'uns 3hou'! meet at their
ass( mbly ;,aints to check and rcarly their equipment for actionl to provido
protoction. Decontamination personnel should as setible decontaminating

storf-d parts; personnel shodd procure and have realdy -ill emergency material
needed for run3trucijoa of floors in -ontarr)4.i:Acd arvau.-ý

Arrangcnientr should be made for shelters to be ready for the
adm;: tanc e of the jlýblic.

Sigrnaliri; apparatuse!, should be tested to sound the warning s~ignal:
"Crhrinical Attaot, 1'

When the "Air Al'.arm" 11zignttl :.- given the following micaaures for
protcclion inilst be adopted.

All civilians outside their lacntsi., who hear the signal should secure
their gas masks and bring other means cf protecti,.n to the state of "Ireadincss:"
they ;hoUAd then either proceed to shelters cr assumrc some assigned admin-
iý;trative duty.

Civilians at hoena should procure their gas masks and other means

of protec~iur for themselves and ior their clildren. an~d should theit bring these
masto ii state of 'rcadincs-i 'and p roceed to she ltsrs or to :'c.;',iVr

places of con,-ealrnent

Personnecl of the svlf-doefense group% in residential sectio'ic.

should proe ed to their ass,!.nhly point.i where tVey (an inepcct the equipment
iqss wd to t-nits an~d to tndivtdual ope ratov. The ;n'~I 4 '.'Anti-

chernical protection 4)kouid be brought .o the st~it: of "'re-
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Tearns in charge of sheiters ihv"witd nrovtne re"""r~ i;'* p-'1-.1-
sucking cover arnd control the operation I i veaitilating: sy~flems. (Olitside a;r 1

brought int.ti shelters after passing through a'3:orbent filters.)

The cher-n.cal-attack signal is sounded after the use of ageinte by
encmy aircraft or the use of radioactive comL~at subiotancea and bactcriologica
weapons has been detected. The explosion of an atomi.: bomb should also be
regarded as a chemical-attack signal. Dependirg upon the size of t~he coritarnuii
ated area, the signal may be citywide ar local. A locr I signial effects only the
limited region or sector* where it was soundeJ A citywide signal wvill be tram
mni~ttd over the o'-f red~ff-asion. net 1I with the oral 'xarnirg: 'Civilians, this Ls
.-hemical-attack. 1 Subijequently, an announcement may follow givin~g the
I.-oundary of the contaminated area, itineraries and evacuation routes leading
fioni -ontaminated areas, other information needed for a properly orgc'nized
evacuation of the public irom contaminated regions,. and itformation to help

will be sounolet orally or by hammering on pieces ofrl rail. gongs, ct~.ý

Following the sign~al, all civili ans presentI~n sheltern provided wit
chemical protectioii equipment will remain there and wikll foilow the instructioi
of the shelter commandant.. (The comimandant imi charge of the a heltg-r 1b. teamn
usually the shelter commandant.)

A!1 civilians in shelters not outfitted with chemical protection equip
ment, or civilians, who for some reason are outside sheltcer or fra . places of
concealment, shotild imrnodia~ely put on their gas- ma'ks and make use of othc
individual means of protection. They should, ýw.bsequoently, evacuate contam-
inated areas and proceed to the sectors indicated by guards of the MPVO.

If toxic, radioactive, or bacteriological. weapons are used during
the attack of enemy aircraft, one of the guards of the, self-defense team should
given the chemical-attack signal. Personnel in cibarge, of shelters should awito
on the ventilitors to operate through absorbent filtcrF3.,

Following the signal, the self-defense team should bring all
indlvi-lual means for protection to combat readincae. ~ . ~~'
deterieine the extent of contamination by areas end piact6..: 4 ~'-s& con.
tami±'~u'd air in trapped: all sources of contamination shM,)id .~oif

andI w vrning aligns displaynd it. the sectors of each team. Contaminated sec -
tions -t wall. should be masked along the laceral bordecrs by drawing vislblt

1. The a-f rediffusion net is a high-power M-1 amjiii..r f-eaicg into a local-
wire. broadcast ne'twork.



chalk or carbon Iines. iand thc arrows should -wini to ~
C~fltdrrainatcd spots. Contai-.i'nated huu--cs shoild be marked on the doors with
chalk or carbon with the word contaminated.

22-r-ations anti rules for the conduct of self-defensc teamns and the
Pk~blic at sources of chemical contamination. All craters of chernical aerial
bomrbs should be made harmless by ciec on-tami nation teams of the scif-defense
groups. The team should, if necessary, buildl paths or floors through contamnin*
ated areas to evacuate the public from shelters and other premises. Thi.
decontaminationi of large sectors of contaraiinaited are~as ahou.lJ be. carried out,
not by self-defense teams, but by units of the MPVO.

Evacuation of the public from a contim½i~ncd a-ca shoý,'d a 1rý b.z
carried out by self-defense teams. ý,vihiaan mrust wear gas masks while
going through passages not decontaminated, and MUbt uise emergency means for
skin protectieni prior to evacuation. A pas mask is sufficient for croseing decon-

ti 1 1 4t.AVW.-) % ' L iviiiaris going through contai.-iinated sectors'. ..

carefully watch for direction and itinerary signs; no one is allowed to enter any
buildin1 ' or to touch a~ny conta~rinated object; sitting down and resting are pro-
hibited, the no- smoking, eating, and drinking rules miist be enforced.

Civilians evacuated from a contaminated area will follow the
instructions of the MPVO guards, who should guide them to the nearest assemnbly
polnts. All means of protection will be removed at assembly points, and a
thorough sanitary processing will bt carried out. Some civilians will be di~rected
to dliqinfection stations, If necessery, or to sanitary processing stations. where
they will receive medical examination and emergency treatment after disinfec-
tion. ' Clothing, linen, and footwcar of all civilians wi.' be decontaminated at
this time, and everyone will be thoroughly disinfected. Civilians will be able to
return to their homneR only by permission of the MPVO guards as 'coon as all
decontamination work has been completed. The MPVO personnel will direct all
who need lodging to specially reserved buildings.

Decontansitattxon personnel of self-defense teams should carry ovit
only simple dccontaminatA'.n tasks ait the sources of contamination, Upon
completion of the work, the per ionnel will decontarminai- 11 r'iiinmet -uied.
All rags, waste material. rnopi., etc used for decontarnir.':-. 60De
destroyed. After this, personnel of 'Lliv. se f-d,-fense. tcar-E ....... _.....-. .0.A
sv.u:'"t; -ýf ý-:'.riical contaminiation, mvist be directed to thL' flV&1L. -, ~Jisniro.ct-
ing statior ..)r to the sanitary processRing station) to receive a thorough san~itary
proces-sting.
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Uelf-defense teams mu.t naki as' eq,--.. " ""r-f'rther
enemy air attacks, and all ust.d-up dterinumi -a"-.

must be repl,'nmihed., Upon completion of a&I the work at the source vt von-

taminatio.%, and upon elimination of all of the aftereffects of the eiaemy air

attack, the personnel of the self-defense teams may be dismissed.
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